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Built-in RIEHLE recorder... 


allows command post 


See how the new recorder built right into the 
Riehle indicating unit convenient location. 
That’s why the operator can observe everything 
from one spot while test progress. Without 
changing his position, can watch 
strain curve the load indicating dial the 
strain and load rate indicators and the test 


specimen. That’s command-post testing! 


Riehle TESTING MACHINES 


DIVISION 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


test worth thousand expert 


@ 


{ 


Here true convenience, because the Riehle 
recorder expressly designed function 


integral part the Riehle testing 


a 
Riehle strain follower instruments 
well special instrumentation for 


elevated temperature testing can 


accommodated. 


Free Coupon 


RIEHLE TESTING MACHINES 
Division American Machine and Metals, Inc. 


Dept. AS-1257, East Moline, Illinois 


Please send your big new Bulletin with full data the Riehle Mode 
RD-5 Recorder and special instrumentation. 
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Built-in RIEHLE recorder... 


allows command 


See how the new recorder built right into the 
Riehle indicating unit convenient location. 
why the operator can observe everything 
one spot while test progress. Without 
changing his position, can watch 
strain curve the load indicating dial the 
strain and load rate indicators the test 


That’s command-post testing! 


Rie hle TESTING MACHINES 


DIVISION 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


test worth thousand expert 


Here true convenience, because the 
recorder expressly designed fut 
integral part the Riehle 
machine. And complete variety 
Riehle strain follower instruments 
well special instrumentation 
elevated temperature testing can 
accommodated. 


RIEHLE TESTING MACHINES 
Division American Machine 


Dept. AS-1257, East Moline, 


Please send your big new Bulletin 
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COMMITTEE PAPERS AND 
PUBLICATIONS 


This committee has authority in all matters affecting 
the acceptance, rejection, editing and publication 
of papers, committee reports, and discussions. The 
committee also acts in an advisory capacity to the 


Board of Directors on publication matters in general. 


Hess, Chairman 
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Fixture mounted Model putting aircraft brake assembly through series 
fatigue tests. Separate console locates electronic control equipment away from vibration. 
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NEWS FROM B-L-H 
me 
>» 


new and complete line 


FATIGUE TESTERS 


six sizes with capacities ranging from 200 120,000 the high load 


station and amplitudes in. maximum the high amplitude station 


Now ready for delivery, the new B-L-H line 
I-V multi-range fatigue testing machines meets 
unusually broad variety requirements. Whether 
for production testing machine members, com- 
ponents and structural assemblies, for testing 
research specimens, I-V Fatigue Testers offer you 
high accuracy, combined with maximum versatility 
and simplicity operation. use suitable 
fixtures, the possible combinations static and 
dynamic loads permit the simulation almost any 
service condition. 


Sto force-multiplying fixture can added all 
models. For example, will increase the load ca- 
pacity Model I-V 120 from 120,000 600,000 Ib. 


unique feature the I-V Fatigue Tester its 
multi-range design. This provides two loading sta- 
tions, one for applying full force capacity and one 


Closeup wheel-and-brake test fixture showing hydraulic pump 
used apply brake pressure. 


for high amplitude tests +34 in. maximum. 
Amplitude limits, automatically maintained while 
the machine running, permit stopping test 
just before complete specimen separation allow 
metallurgical examination the region crack 
initiation. 


The three smaller models, I-V 02, I-V and I-V 
are available operating frequencies either 1200 
1800 cpm; the larger models, I-V 20, and 
120, only 1200 cpm. 


For the best testing, see B-L-H first. You can 
choose from the industry’s most complete line 
testing equipment, including tension, compression, 
creep, fatigue, impact torsion. For more infor- 
mation I-V Fatigue Testers, write for free copy 
Bulletin 4217. ask have B-L-H repre- 
sentative stop and see you. 


Model 20H (with furnace and high temperature 
Special control panels record temperature and creep. 


BALDWIN LIMA: 


Blectronics Instrumentation Division 
Waltham, Mass. 


Testing machines SR-4® strain gages Transducers 


© Copyright 1957, E & I Div., B-L-H Corp. 


FOR FURTHER INFORMATION CIRCLE 711 READER SERVICE CARD PAGE 105 


December 1957 


Tensile testing solid propellants elevated 
temperatures. Lever mechanism shown here ac- 
electronically controlled crosshead. Note that 
grasp dumbbell-shaped sample edges 
reduce possibility propellant failure other 
than its minimum cross section. 


FOR FURTHER 


This the Army surface-to-air Nike-Hercules Missile which incorporates 
solid propellant sustainer unit developed and produced Thiokol Chemical Corporation. 


uses the Instron Tester 


Solid propellant rocket engines, developed and produced Thiokol Chemical 
Corporation, are the power plants that put the “‘go” into many our guided missiles. 

The solid propellant that powers these engines must resilient enough withstand 
extreme temperatures and very rough handling. Thus, numerous tensile tests are re- 
quired determine how each propellant formulation will perform rocket engine. 

performing these critical tests, Thiokol relies the electronic accuracy the 
Instron Universal Testing Machine. 

Thiokol another the long list leading companies many different fields who 
count Instrons perform universal testing and measuring functions, including ten- 
sion, compression, hysteresis and elastic modulus materials ranging from acetate 
zirconium. 

For facts booklet, write: 


ENGINEERING CORPORATION 


444 Hancock Street Quincy 71, Massachusetts 
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man; Willett 


Speak ASTM 


Committee Week 


Veeder and Hochwalt Will Address Stee! and Chemical Industry Luncheons 
St. Louis the Week February 


Director 
Guided Missiles will guest honor 
and chief speaker dinner 
Wednesday February during ASTM 
Committee Week St. Louis. Two 
prominent St. Louisans, Veeder, 
president Granite City Steel Co. and 
Carroll Hochwalt, vice-president and 


director research Monsanto Chem- 


ical Co., will address the Stee] Industry 
and Chemical Industry Luncheons re- 
spectively, Tuesday and Wednesday 
noons, February and 12. 

For this first Committee Week ever 
held west the Mississippi, 
registration 1200 expected, based 


the holding about committee 
and subcommittee meetings 
Hotel Statler. 


St. Louis General Committee 


Local arrangements for the meeting 
including the complete responsibility for 
the dinner are the charge generai 
committee arrangements headed 
Carl Weber, Laclede Steel Co. The 
nucleus the membership the St. 
Louis District Council where John 
Wendling, City St. Louis, Chair- 
Magruder, Carter 
Carburetor Co., Vice-Chairman; and 


Siegel, Industrial Research and 


Testing Labs., Secretary. Numerous 


These committees are scheduled meet St. 


this issue the BULLETIN goes 
Louis. The official call for the meeting 


A-1 

A-3 Cast Iron 

A-5 Corrosion and Steel 

A-6 Magnetic Properties 

A-7 Castings 

A-10 and Re- 
lated Alloys 

B-6 Die-Cast Meta!s and Alloys 

B-7 Light Metals and 

B-8 Electrodeposited Metallic Coatings 

C-4 Clay Pipe 

C-7 Lime 
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Guided Missiles, was for many years 
Director the Research Laboratories 
Socony-Mobil Oil this capac- 
ity was much interested ASTM (of 
Committee D-2 Petroleum Products 
and Lubricants. was loan the 
the Department Defense con- 
cerned with fuel and power problems and 
about two years ago again returned the 
Department Defense where was 
responsible for important research activi- 
ties. Before becoming Director Guided 
Missiles, was Special Assistant the 
Secretary Defense. 


other active St. Louis members and 
committee members are assisting. 

Invitations are extended 
leading industrialists technical 
executives the St. Louis area 
present the luncheons and dinner. 

“dutch treat” cocktail party will 
precede the dinner. 

The plan for plant visits noted 
short separate article here places re- 
sponsibility the visiting ASTM mem- 
bers contact laboratories. 


press, the committees listed below have indicated their intention meet 
will come from the officers the committees themselves. 


C-8 Refractories 

C-11 Gypsum 

C-12 Mortars for Unit Masonry 

C-15 Manufactured Masonry Units 

D-4 Road and Paving Materials 

D-5 Coal and Coke 

D-7 Wood 

D-8 Bituminous Waterproofing and 
Roofing Materials 

D-11 Rubber and Rubber-Like Ma- 
terials 

D-16 Industrial Hydrocar- 
bons and Related Materials 


St. Louisans Arrange Plant Visits 


St. Louis, eighth largest city the 
United States, one the industrial 
giants the midwest. wide diversi- 
fication industries, many old, many 
new, will provide numerous opportuni- 
ties for members and committee mem- 
bers visit plants and laboratories 
interest them. Plant Visits Com- 
mittee composed Howard Adams, 
manager, Plastics Products Develop- 
Monsanto Chemical Co.; 
Branu, coordinator standards, Engi- 


D-24 Carbon Black 

E-1 Methods Testing 

E-4 Metallography 

E-5 Fire Tests Materials and Con- 
structions 

E-7 Nondestructive Testing 

E-9 Fatigue 

E-10 Radioisotopes and Radiation 
Effects 

Administrative Committee Simulated 
Service Testing 
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neering Dept., Monsanto Chemical Co.; 
and Zuidema, research chemist, 
Shell Oil, arranging list plants 
and laboratories which will weleome 
visitors. There will organized 
visits plants. However, each plant 
will provide the name individual 
contact, hours during which visitors 
will received, advice how reach 
the plant and other pertinent data. 
This list will made available during 
the meeting the registration desk. 


Committee Meetings 


Two the technical committees 
are holding sessions which papers 
will presented. Committee D-11 
Rubber has arranged two-session 
symposium dealing with ozone prob- 
lems and Committee C-15 Manu- 
factured Masonry Units develop- 
Titles and authors the rubber syn 
posium are follows: 


Antiozonants and Factors Af- 
fecting Their Coz, 
Universal Oil Products Co. 

The Study the Action Ozone with 
Polybutadiene Rubber and the Inhibi- 
tion This Action—E. Erickson, 
Augustana Research Foundation 

Prevention Ozone Attack Rubber 
Use Oils and Waxes—S. Ferris 
and Sweely, Sun Oil Co. 

Rubber and Its Environment—A. 


Haagen-Smit, California 


Ozone Resistance Elastomeric 
zates—R. Shaw, Ordnance Corps, 
Rock Island Arsenal 

The Reaction with Rubber 
Harold Tucker, Goodrich Research 
Center 

Comparison Accelerated and Natural 
Tests for Ozone Resistance Elasto- 
Vacca, Bell Telephone 
Laboratories, Inc. 

Methods of Measuring the Extent of 
Goodrich Research Center 


Papers and discussion the 
sessions the mortar group will cover 
these topics: 


What are the essential properties good 
mortar? 

Are the current ASTM specifications and 
test methods adequate? 

Can the quality mortar used the job 
satisfactorily controlled? 

Research the durability mortars 

Recent current research 


Further information Committee 
Week will sent our members 
mail December. This mailing will 
include reservation forms for lunch- 
eons and the dinner. will 
tremendous help the St. Louis com- 
mittee many reservations 
possible are made advance. 


Standards 


The Administrative Committee Standards empowered pass 
proposed new tentatives and revisions existing tentatives and 
tentative revisions standards offered between Annual Meetings 
the Society. November 1957 the Standards Committee 


took these actions: 


IRON-CHROMIUM-NICKEL 

ANDRELATEDALLOYS 

Standard Specification for Corrosion- 
Resisting Chromium and Chromium- 
Nickel Steel Plate, Sheet, and Strip 
for Fusion-Welded Unfired Pressure 
Vessels 240 54) 


Standard Specification for Hot-Rolled 
and Cold-Finished Corrosion-Re- 
sisting Steel Bars 55) 
Revision and Reversion Tenta- 

A-10 has added 

several grades steel these speci- 
fications and made other changes 
bring them line with present com- 
mercial practice. Approval these 
revisions carried with the with- 
drawal the emergency alternate 
provisions 240 and 

276 since these provisions have now 

been incorporated the respective 

specifications. 


LIGHT METALS AND 
ALLOYS 
Tentative Specification for Aluminum- 

Alloy Round Welded Tubes 

313 

Revision.— Section entitled 
ding has been added 
this specification Committee B-7. 
Although this specification covers 
clad product, there was previously 
provision for cladding requirements 
such appear other specifications 
prepared Committee B-7. 


MANUFACTURED 
MASONRY UNITS 


Tentative Specification for Industrial 

New 
tions cover brick made from clay 
shale mixtures thereof. Ceramic 
shapes known quarry tile are not 
included. The four types 
covered are (1) type where low 
absorption not required, (2) type 
where chemical resistance factor 
and minimal absorption 
quired, (3) type where low absorp- 
tion required, and (4) type where 
minimal absorption required and 
chemical resistance factor. 
definite need has existed for this stand- 
ard since there has been nationally 
recognized specification for floor brick. 
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Tentative Specification for Ceramic 
Glazed Structural Clay Facing Tile 

Revision.—Changes been 
made this specification that new 
ceramic glazes such the 
glaze will not excluded from the 
specification. 


Standard Methods Sampling and 
Testing Structural Clay Tile 
112 $2) 

Revision and Reversion Tenta- 
Revised allow for the use 
two materials for capping, namely 
gypsum and sulfur. 


Standard Specifications for Structural 
Clay Facing Tile 212 54) 
Revision and Reversion Tenta- 

both types and classes 
units covered these specifications 
are suitabe for either interior 
exterior use, Section 4(e) eliminated 
which instructs the purchaser state 
whether the material required for 
interior exterior use. 


Standard Specification for Facing 

Tentative Revision.—This revision 
will permit brick which will pass the 
freezing and thawing test but not the 
absorption and saturation coefficient 
requirements, used where 
grade specified. Provision also 
made that color and texture shall 
specified the purchaser and that 
when type specified, the 
requirements for Type shall 
govern. 


METHODS TESTING 


Tentative Methods Test for Rock- 
well Hardness and Rockwell Super- 
ficial Hardness Metallic Ma- 

Revision.— Revisions these meth- 
ods inelude the addition selector 
charts for Rockwell seales based 
approximate hardness and thickness 
sheets, and the addition definition 
torial changes are made throughout 
the document eliminate long de- 
scriptive footnotes condensing and 
incorporating them the text, and 
Table has been revamped. 
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NEW ASTM PUBLICATIONS 


The ASTM publications described these columns have 
just come off press, and may obtained from Society Headquarters, 1916 


Race St., Philadelphia, Pa. 


Compilations Selected 
ASTM Standards 


Petroleum Products 
cants.—Specifications and methods 
test developed ASTM Committee 
D-2. 1173 pages. Price: $8; mem- 
bers, $6. 

Glass and Glass 
fications and methods test devel- 
oped Committee C-14. 144 pages. 
Price: $2.50; members, $2. 

Copper and Copper Alloys—Speci- 
fications and methods test for copper 
and copper alloys, most which are 
under the jurisdiction Committee B-5 
Copper and Copper Alloys; some 
are sponsored Committees B-1 
Wires for Electrical Conductors and B-2 
pages. 
$4.70. 

Soaps and Other Detergents—26 
specifications, methods test, and 
definitions developed ASTM Com- 
mittee D-12 Soaps and Other De- 
tergents. 

bers, $2. 


Price: $6.25; members, 


Price: $2.75; mem- 


Papers Soils 


wide area testing and research 
projects soils covered this pub- 
lication, ranging from field tests piles 
sand properties soil-cement 
mixtures. The papers were presented 
the Second Area National 
Meeting Los Angeles three sessions 
arranged Committee Soils 
for Engineering Purposes. added 
feature the present publication the 
address given Vice-President 
Woods the Soils Industry Luncheon 
held during the Los Angeles meeting. 

Titles and authors the papers are 
follows: 


Soil Explorations for Site and 
Engineering Design—K. Woods 

Generalized Theory Soil Resistance 
Housel 

Procedure for Separately 
Friction and Cohesion Consolidated 
Direct Shear Test—L. Palmer, 
Brown, and Yeomans 

Experiences with the Consolidation 
Pipe Bedding Vibration the San 
Diego Aqueduct—W. Holtz 

The Use Vibratory Compactors 
Granular Base White 
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Compaction Cohesive Soil Low 
Frequency Vibration—F. 

Microseismics—R. Bernhard 

with Electrical Resistivity 
Surveys Foundation and Subsurface 
Investigations Southern California— 
Mitchell 

Tests Concrete Deadman Anchorages 
Smith 

Field Tests Laterally Loaded Piles 
Sand and Clay—H. Mason 

Strength and Elastic Properties Soil- 
Cement Felt and 
Abrams 


Converse 


Special Technical Publication No. 206. 
178 pages. Price: $4.50; members, 
$3.60. 


Papers Fatigue 
Structures 


Recognizing that fatigue properties 
materials and the prevention fatigue 
failures service are matter 
supreme importance the aircraft in- 
dustry, ASTM Committee 
Fatigue arranged two sessions papers 
specifically for the Second Pacific Area 
National Meeting Los Angeles, 
aircraft industry center. 

Apart from three papers that deal with 
the fundamental aspects fatigue, the 
papers cover various procedures used 
the testing joints and assemblies and 


the materials entering into them. 
Titles and authors the papers are: 


Full Seale Wing Fatigue Testing—A. 
Vollmecke 

Riveted-Joints Fatigue 
Smith and Lindeneau 

The Rehabilitation Fatigue Weary 
Structures—J. Butler 

Uni-Directional Axial Tension Fatigue 
Tests Beryllium Copper and Several 
Precipitation Hardening Corrosion Re- 
sistant Steels—M. 
Melill, and Matsuda 

The Effect Forming Mechanical 
Properties—J. Waisman and 
Yen 

Fatigue Testing Airframe Structural 
Foster 


Publication No. 


Price: mem- 


Weisman, 


Special 
203. pages. 
bers, $2.20. 


Section the Standard Methods 
Testing Laminated Round Rods 
Used for Electrical Insulation, 349 
56. 

The formula: 


should corrected read: 


the following publications: 


1956 
ment—Part 115. 
Insulating Materials, 
1957, 216. 
ASTM Standards Feb- 
ruary, 1957, 121. 


Supple- 


Electrical 
September, 


ASTM STANDARDS WORK 


Testing Gasoline Lard?— 
Try ASTM Method 525 


SURPRISING adaptation ASTM Method Test for Oxida- 
tion Gasoline (Induction Period Method) reported 


September issue Food Processing. 


oxygen bomb test employed accelerated test for determining shelf- 


life foods. 


Devised the Food Laboratories the East- 


man Chemical Products, the method said faster and more ac- 


curate than former methods. 


Applied gasoline, the induction period used indication the 


tendency gasoline form gum storage. 


its adaptation fat— 


lard, for sample placed the bomb, charged with oxygen 


100 psi and submerged 212 water bath. 
recorder charts progress the test. 


pressure 


Timing starts when initial peak 


pressure reached, ends when pressure drop more observed 


during two consecutive periods. 


point. 
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Annual Meeting Plans Well Advanced 


for the An- 


nual Meeting Boston, June 
1958, are taking shape the General 
Committee Arrangements goes 
work under the Chairman 
Miles Preliminary: reports 
from the Finance Committee, under the 
chairmanship Mardulier, indi- 
cate that sufficient funds will avail- 
able ensure entertainment program 
sufficient scope please the entire 
ASTM family. 

William Buracker, Chairman the 
Entertainment Committee, 
ranged, the featured entertainment 
the Wednesday evening dinner, 
have the Boston Pops Orchestra under 
the direction Arthur Fiedler Bos- 
ton Symphony Hall. Further comment 
this world renowned group unnec- 
essary. While this will the feature 
the week, the other days will not 
neglected. Contacts have 
ranged various plants 
tories throughout the area that visits 
may made desired. 

Mrs. Clair has organized group 
ladies who are planning full week 
opportunities for wives and families 
members visit places interest, his- 
torical and otherwise, the vicinity 
Boston. Perhaps the outstanding item 


Boston Committee Offers Sparkling Program 


this category will tea and private 
tour the famous Gardner Museum— 
the former house Gard- 
ner and one the truly unique museums 
the world. Additional social gather- 
ings will assist making new acquaint- 
ances and renewing old ones. 

The subcommittees Hospitality 
and Information, under Junius Mil- 
lard, and Transportation under William 
Hyland, are organizing such 
manner that stranger town should 
lacking for information where 
and how get there. 

Three four Industry Luncheons will 
each feature outstanding speaker 
particular field. Among the subjects 
being considered are petroleum, road 
materials, electronics, plastics, sam- 
pling and quality control, and copper 
and brass. 

The General Committee Arrange- 
ments extends sincere invitation and 
points out that all members, committee 
members, guests, and their families have 
unusually fine opportunity the 
Boston meeting tie attendance 
the Annual Meeting with vacation 
trip one the in- 
teresting cities the heart the East’s 
vacationland. 


Boylston St. Copley Church and the Public Library. 


The bowed facade the left the Sheraton Plaza, one the 


LG 


Headquarters hotels—the other the Statler—for the 
ASTM 


June 22-27 


Annual Meeting, Boston, Mass., 


ASTM BULLETIN 


Photographic Exhibit 
Invitations Out 


Members and committee members are 
reminded that now the time initiate 
work prize-winning entry for the 
12th ASTM technical Photographic Ex- 
hibit. This biennial exhibit has become 
one the foremost shows the country. 
Entries will accepted from all mem- 
bers the Society and from employees 
company members. Classes 
displayed are: General, Photomicro- 
graphs Micrographs. 
Black and white, color prints, and 
Special attention will given the 
sections photomicrography and elec- 
tron micrography. accepted, en- 
tries must informative their par- 
ticular technical field. 

Students engineering colleges are 
especially invited display their work 
metallography and other technical 
photographic techniques. Membership 
ASTM not prerequisite com- 
peting student. 

Each member and committee member 
has already been sent the necessary ap- 
plication form containing rules for en- 
letter from Walsh, Chairman, 
ASTM Exhibit. Those 
desiring extra entry forms may obtain 
them from Walsh, The Narragan- 
sett Electric Co., Westminster St., 
Providence, I., headquar- 
ters. 

The committee urges everyone with 
suitable photographs submit entries. 


Apparatus Exhibit Space 
Sold Out 


successful ASTM Exhibit the 
next Annual Meeting already assured 
all the space for this biennial show 
has already been reserved. total 
exhibitors will occupy the entire ball- 
room and ballroom foyer the Hotel 
Statler Boston next June. 

wide range testing and scientific 
apparatus featuring new developments 
will display. more complete 
description what each exhibitor will 
show will published the April 
ASTM which will feature 
the program for the Annual Meeting. 
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the ASTM Administrative Commit- 
tee Research are promote 
edge engineering materials and 
encourage and stimulate research un- 
der the auspices the Society in- 
crease this knowledge. These are worthy 
objectives and, opinion, the Com- 
mittee doing splendid job its 
effort attain them. important 
phase the promotion our knowledge 
engineering materials making this 
knowledge available the engineer who 
should use it. this, ASTM, 
opinion, also doing splendid job; 
its Book Standards, its Proceed- 
ings, and its BULLETIN and other pub- 
lications the Society publishing an- 
nually large amount valuable 
knowledge materials. 

Unfortunately for the individual en- 
gineer, ASTM only one large 
number societies that are 
promoting knowledge many engi- 
neering fields and which, through their 
publications, are making this knowledge 
available all engineers and research 
workers. not arduous job for 
individual become familiar with 
the knowledge science 
produced one society; but for 
individual know what knowledge 
available, even restricted scientific 
technological field, all the world’s 
literature now practically impossible. 
The literature already ex- 
istence and being made available an- 
nually the engineer the scientist 
just too great. 


Logarithmic Increase Volume 


the past twenty twenty-five 
vears the volume pericdicals dealing 
with science and technology has in- 
creased logarithmically; long ago 
1952 the Library Congress received 
approximately and 
technical journals and other serial pub- 
lications which contained that one 
year 1,500,000 papers. Though this 
very large amount material, 
probably considerably less than pub- 
lished today. 

simplify the Herculean job 
making technical literature available 
the scientist and engineer who should 


Director, Engineering Foundation, New 


York, 
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specific field many excellent abstract- 
ing services have developed over the 
years. These abstracting services are 
valuable time savers. They also have 
many faults. There too much dupli- 
cation. There are too many omissions. 
There too much time lag between 
the publication the paper and the 
appearance the abstract. There too 
much confused terminology and there 
much bad indexing. Furthermore, 
know abstracting service sci- 
ence engineering that self-sup- 
porting; increasing the coverage that 
abstract journal provides, increasing 
the quality the abstracts, virtual 
impossibility unless additional contri- 
butions from individual, industry, 
professional society can secured. 

Despite the fact that available ab- 
stracting journals leave much 
desired coverage and quality, they 
certainly are better than abstracting 
service all, but the very volume 
abstracts available—for example, 27,000 
abstracts. 1956 Engineering Indez, 
5100 the Journal the Iron and 
Steel Institute, 7600 the Journal 
the Institute Metals, 8400 the 
Metals Review—makes labor, also 
worthy Hercules, over them 
order keep abreast recent develop- 
ments. And should not forgotten 
that only fraction the lit- 
erature (probably less than per cent) 
abstracted any one year. 


Job for the Librarian? 


When have mentioned this problem 
peers the answer has invariably 
been: “This job for the librarian, 
who should able supply reader 
with the information This 
correct answer the case tech- 
nical and scientific books. modern 
library invariably has its books excel- 
lently indexed and classified, and, 
efficient library, the staff can sup- 
ply reader with almost any book 
their collection comparatively 
short time. But books are not what 
the engineer needs; needs the periodi- 
and for periodical literature this 
capability does not hold. library, 
far know, has the available 
staff, either numbers skills, 
index and classify periodical literature 
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The Problem 
Using Available 


Engineering 
Knowledge 


that they can delivered the 
specialized reader demand, even 
reasonable time. Most libraries 
have all the important abstract jour- 
nals, but these are not adequately in- 
dexed; nor are they logically classified, 
hence the only way which engi- 
neer research worker can find out 
what the periodicals literature 
dig out for himself. 

Twenty-five years ago this was not 
impossibly difficult job; the engineer 
research worker could start with 
recent summary paper and with 
number informative abstracts his 
selected field and means the bibli- 
ographies appended the papers 
could follow the literature back far 
This was not job for the librarian; 
was job for technically trained man 
who could select the pertinent published 
data and correlate it, thus providing 
himself with the proper background 
knowledge begin his own research 
program. large number young 
scientists and engineers obtained 
valuable and lasting knowledge spe- 
cialized field this way. 

Furthermore, engineers class are 
conscientious and ethical individuals; 
not only they consider necessary 
know what has been done specific 
field before beginning research job 
before developing new product 
process—to save the time and labor 
repeating work already done—they also 
seldom fail credit other workers the 
field referring the text the pre- 
vious papers which are listed bibliog- 
raphy appended their own report 
technical paper. 

Today, reviewing the literature, even 
restricted field engineering, dif- 
ficult and time-consuming; much so, 
fact, that many laboratories 
considered easier and less costly 
research job than attempt find 
out whether has been done previously 
someone else and reported the 
literature, 

The problem locating the great 
store engineering knowledge already 
available and coping with the flood 
new knowledge appearing the lit- 
erature each year one that should 
concern every member every engineer- 
ing society, including ASTM and its 
Administrative Committee Research, 
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INTER-AMERICAN STANDARDS CONFERENCE 


Resolutions Implement National and 
Inter-American Standards 
ASTM Represented American Delegation 


THE five-day Inter- 


American Conference Standards held 
Rio Janeiro, Brazil, September 
23-28, which twelve nations partici- 
pated including the United States, 
number important resolutions and 
actions were approved expedite and 
implement the formulation national 
and inter-American standards. 
senting the ASTM part the seven- 
man USA delegation were national Di- 
rector Allan Bates, vice-president, 
Portland Cement Assn., who had earlier 
lived Brazil, and Executive Secretary 
Painter. 


Background and Purpose 


This inter-American meeting ex- 
perts standards was developed under 
the auspices the Inter-American 
and Social Council the 
tually, the Rio conference resulted from 
recommendation the Finance Min- 
isters the various states urging that 
studies made prepare code 
American countries, which might serve 
basis for governing trade princi- 
materials and semimanufactured 
products. 

There are really two independent ac- 
tivities going on: one, the work the 
Committee Economie Cooperation 
which had prepared document involv- 
ing the code technical standards, and 
the other, independent activity called 
the Pan American Standards Commit- 
tee which included representatives six 
countries which have national standard- 
ization organizations. 

The objective the Rio conference 
was consider the development and 
adoption standards and specifications 


The OAS stems from the first conference 
of American states which met in Washing- 
the western hemisphere and actually 
agency within the United Nations. Its aims 
are promote peace and justice and the 
solidarity the American states and 
strengthen their collaboration. Each state 
designates official ambassador. The 
general secretariat and central organ the 
Pan American Union. There are several 
departments including those for Economic 
and Social Affairs, International Cultural 
and Administrative Services. The 
Rio conference standards was part the 
work the Department and 
Social Affairs. 


level, and consider technical assist- 
ance. 

While the Brazilian and United States 
delegations were far the largest the 
conference, there was free interchange 
opinions and comments and all the 
states participated the working com- 
mittee that was established. Coun- 
tries represented included the following: 


Argentina Mexico 
Brazil Nicaragua 
Colombia Panama 


The Dominican Republic 
Salvador 
Honduras 


United States 
Uruguay 
Venezuela 

technical organi- 
zations Bolivia and Chile were also 
present. 


Organization— Harmony 

The President the conference was 
Dr. Luiz Simoes distinguished 
official the Brazilian government, 
and head the working committee was 
Dr. Paulo Director the Brazilian 
Standards Assn. latter 
organization, which considerable 
extent _based the ASTM type 
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Executive Secretary Painter and 
National Director Allan Bates, inspect- 
ing the joints and the huge stones making 
the famous Inca Sacsuahuaman Fort- 
ress above Cuzco during the trip. 
The joints between the huge stones are 
precisely formed that not possible 
insert knife blade many them. 
mortar was used. 
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organization indicated Dr. dur- 
ing one phase the conference, handled 
the recording the minutes and resolu- 
tions and cooperated with the represent- 
atives the OAS who did excellent 
job the translation the spot, and 
writing, from Portuguese into English 
and vice versa. 

stated the chairman the 
American delegation, Dr. Archibald 
McPherson, associate director, National 
Bureau Standards, conference 
whole was marked unusual 
degree unanimity thinking and the 
relations among the various delega- 
tions were most cordial and 
One general statement which involved 
fundamental principle for the forma- 
tion national standards organizations 
was quite thought-provoking that 
statement drafted the first day 
and another the Argentine represen- 
tation were very 
volved the concept that standardizing 
institution should based voluntary 
participation the producing, using, 
and general interest groups, and govern- 
ment represented technical men and 
women from such groups manufac- 
turers, trade associations, distributors, 
technical societies, educational institu- 
tions, and the government. The 
statement recommended that where 
was necessary for bodies 
set within the 
these should provide par- 
ticipation all groups and 
should the objective transfer the 
work private organization control 
soon private enterprise 
minister and finance the operation. 


Some Recommendations 


Emphasis was given the conference 
the importance having competent 
laboratories insure compliance with 
standards. 

Specific recommendations included 
the preparation glossary four 
language equivalents technical terms 
(Portuguese, Spanish, French, and Eng- 
lish) and comprehensive program for 
the translation standards. 

general, the conference looks the 
Pan American Standards Committee 
agency carry out its reeommenda- 
tions but urges that reorganized, 
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expanded, invigorated. One 
thought that the PASC become 
truly inter-American standards com- 
mittee that all American states would 
participate—not merely the six that 
now have national bodies. 


Translations 


Concerning translations, the confer- 
ence recommended that the member 
states urged give all possible help 
translating technical standards into 
the four languages and that the Pan 
American Standards Committee 
asked indicate the priority stand- 
ards most needing translation, with the 
economic branch the Organization 
American States doing what can 
the shortest possible time implement 
translation. 


Metric System 


Another matter discussed some 
length was the metric system. While 
the United States delegation was quite 
cognizant the great importance 
this system the Latin American coun- 
tries, refrained from voting the 
resolution that the and Social 
Council OAS point out advantages 
the metric system those states not 
now using and promote the publica- 
tion tables conversion factors. 
The chairman the delegation 
noted that cannot readily change 
our present units measurement but 
that compromises could 
parts, 


such the fixing certain preferred 
dimensions. 

number other resolutions related 
methods for statistical techniques, 
quality control, problems collabora- 
tion between the states, permanent 
activities, ete. 

hoped that the various resolu- 
tions and proposals can studied and 
implemented without great loss time. 
Certainly more effective instrumen- 
tality for inter-American 
work needed. believed that 
everyone the conference agree- 
ment this point, and assist this 
direction the thought that the 
American delegation informally will ar- 
range conferences with appropriate 
officials and offer assist carrying 
through. 

The personnel the American dele- 
gation was follows: 


Archibald 
Pherson, 
chairman 

Cyril Ainsworth 

Allan Bates 

Edwin Ely 


Willis MacLeod 
Robert Painter 
Richard Sogge 
Vincent Bower 
(Observer 


Several these men later went Sao 
Paulo for other contacts and attended 
the meeting the ASTM members 
there. 

Messrs. Bates and Painter are im- 
pressed with the tremendous upsurging 
economy evident many the 
South American countries. Unique 
uses concrete, construction all 
kinds evident almost everywhere, grow- 


Luiz 
lares, Co- 
pacabana 
with Sugar 
Loaf back- 
ground. 
leading 
South Amer- 
indus- 
trialist and 
ASTM mem- 
ber, Senor 
Villares was 
host the 
national offi- 
cers their 
trip Rio. 


ing recognition social responsibilities, 
desire cooperate among the various 
states and engineering societies—these 
are some the impressions. one 
becomes authority big continent 
three-weeks’ stay; and yet all that 
the national officers saw adds 
picture great continent which will 
make tremendous strides forward the 
next decade two. 

What further part the United States 
will play this remains developed. 
Commercial competition keen. Our 
friends from other parts the world are 
anxious participate the commercial 
and industrial growth. Competition 
good, and evident many areas 
South America. 


National Officers Meet South American Members; 
Find Engineers and Industrialists Vitally Interested ASTM 


Intense interest the field mate- 
rials and particularly the work 
ASTM research and standards for mate- 
rials was very evident meetings held 
with our members such industrial 
centers Rio, Sao Paulo, and Caracas 
during the recent trip National Direc- 
tor Allan Bates, Portland Cement 
Assn., and ASTM Executive Secretary 
Robert Painter. The two officers be- 
gan their trip Rio attending the Inter- 
American Conference Standards 
the Organization American 
States. They were official delegates, 
part the American Delegation 
seven appointed the State Depart- 
ment, which met with representatives 
many the other American states. 

Messrs. Bates and Painter were very 
pleased meet for the first time 
number ASTM members who are 
leading engineers and industrialists 
this burgeoning continent. Dinners 


were held Sao Paulo, Brazil, and 
Caracas, Venezuela, the centers the 
greatest concentrations members, and 
Rio, the site the Standards Confer- 
ence. (See opposite page.) 

Among the subjects discussed these 
ASTM meetings was the desirability 
publishing standards Portuguese and 
Spanish. There were two schools 
thought, one that any such activity, 
whether carried out under the auspices 
groups standards, those that are most 
widely used, and make them available 
both Portuguese and 
other comment was that South America, 
with its tremendous growth, sooner 
later will have use for all the stand- 
ards, for example, the ASTM Book 
Standards, and would not amiss, 
therefore, plan, say with the 1958 
edition, have the entire 1958 edition 


the yacht club, Santos, left right, 
Mrs. Painter, Mariano Ferraz, 
managing director, Cia. Sorocabana 
Material Ferroviario, president the 
Brazilian Standards Assn., and Senora 
Ferraz. Senor Ferraz, active ASTM 
member was host the national officers 
Sao Paulo. 
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The party Caracas’ famous Pantheon. 
Within this impressive building lie the 
remains Simon Bolivar, fabulous South 
American the party are 
Mathis, Sr., Creole Petroleum Co., 
and Mrs. Mathis. 


translated and published. While the 
cost this would run into several hun- 
dred thousand dollars, there are those 
both the United States 
America who think that would 
very constructive and forward-looking 
move. ASTM standards the field 
refractories and others have already 
been translated into 

that have branches South America 
have translated into Portuguese 
Spanish many their own company 
standards and also national specifica- 
tions standard tests. 

There probably meeting en- 
gineers from different countries, partic- 
ularly those which have strong ties with 
where there not discussion 
the metric-English unit system. 
Both the Rio standards conference 
and meetings ASTM members this 
was reviewed. Obviously very 
involved problem. Here the United 
States 170 million people are wedded 
our American system units, our stand- 
ards are general based it; our 
weaponry for defense tied inextri- 
cably with the American system. And 
yet considering the 
growth South America and their un- 
alterable link the metric system, more 
thought might given constructive 
actions which would tie the systems to- 
gether more conveniently. 
ample, dimensions selected for testing 
laboratory equipment are frequently 
somewhat empirical. They might 
chosen that they could more easily 
converted the metric units. 

few years ago the Argentine oil 
fields, branch the Government, did 


MEETINGS SOUTH AMERICA WERE: 


RIO JANEIRO DINNER 


Terence Ivey, Co. Garris, Luz Farca 
Rio Janeiro 

Difini, Refinaria Petroleos Man- 
guinhos S.A. 

C. D. Moura, Conselho Nacional de Petroleo 

Roberto Sussekind, Brazilian Telephone Co. 

Albuquerque Neto, Civil Engineer 


SAO PAULO DINNER 


Luiz Dumont Villares, Acos Villares S.A. 

Luiz D. Villares, Jr. 

Edwin W. Ely, U. S. Dept. of Commerce 

Mariano Ferraz, Cia Sorocabana De 
Material 

McPherson, National Bureau Stand- 
ards 

Torres, Associaco Brasileira Cimento 
Portland; Professor, Sao Paulo Escola 
Politecnica 

Bower, National Bureau Standards 

Felix Baldass, Cimento Santa Rita S.A. 

Flavio Cardoso, Asfaltos California 

Walter Christian, Philips Brazil 

Smith, Caterpillar Brasil S.A. 

M. A. Teixeira De Castro, Consulting Engi- 
neer 

Berlinck, Associacao Brasileira 
Normas Tecnicas 

Frederico Smolka, Esso Standard 

Paes Barreto, Uniao Refinery 

MacLeod, General Service Adminis- 
tration 


CARACAS DINNER 
Middlekoop, Cia Shell Venezuelo 


translate into Spanish virtually all the 
ASTM methods and standards covering 
petroleum. doing the conversion 
was made both the text and the 
diagrams the metric system. far 
know there was great problem 
this rather ambitious probject. 

The officers noted with pleasure the 
desire the part these groups meet 
again and perhaps gradually develop 
regular get-togethers that the mem- 
bers could meet one another discuss 
problems common interest and con- 
sider ways and means promoting 
interest ASTM and its work. 


the balcony the 
Gloria Hotel, Rio 
Janeiro, with Boto- 
fogo Bay 
ground. 
anda Carvalho, Ex- 
ecutive Secretary 
Painter and 
Nestor Ottonello, 
prominent Argentine 
civil engineer, chair- 
man Argentine 
Delegation Rio 
man the Commis- 
sion and honorary 
secretary, Ro- 
tary Club. 
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John Dempsey, Compania Anonima 
Concreteo 

Philip Ellison, Shell Co. 

Marcelo Gonzalez, Universidad Central 

Ramon Espinal, Universidad Central 

S. J. Mathis, Creole Petroleum Co. 

Jose Silva Cadeno, Compania Anonima 
Venezolana Cementos 

Jose Sanabria, Creole Petroleum Corp. 

E. V. Barrett, Guave & Barrett, C.A. 

Kimmons, Creole Petroleum Co. 


AIRES RECEPTION AND DIN- 


Host: Instituto Argentino de Racionalizacion 
Materiales 

Antonio Aguirre and Wife, president, 
Green Cia; General Delegate the 
American Chamber of Commerce 

Claude Merrell and Wife, president, Na- 
tional Lead Cia; president the Amer- 
ican Chamber of Commerce 

Nestor J. Ottonello and wife, civil engineer; 
president, Comision Nacional Unifor- 
macion Materiales 

Francisco I. Stewart and Wife, president, 
Instituto Argentino de Racionalizacion de 
Materiales 

Carlos Abeledo and Wife, Gerente 
Monsanto Atanor, and first vice-president, 
IRAM. 

Garcia Balado, technical director, In- 
stituto del Cemento Portland Argentino, 
and second vice-president, IRAM. 

Miguel Ciaburri and Wife—Beatriz Ghir- 
elli Ciaburri. She director general, 
Instituto Argentino Racionalizacion 
Materiales 


Meeting with Argentine Standards 
Officers 


Buenos Aires the officers and their 
wives were honored reception and 
dinner which were present the 
national officers the Argentine stand- 
ards organization, 
Argentino Racionalizacion Mate- 
riales. the Rio 
officers had met Beatriz Ghirelli 
Ciaburri, executive director the 
Association, and the chief the 
tion, Nestor Ottonello, prominent 
Argentine engineer and president the 
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National Commission for Standardiza- 
tion Materials (he and the ASTM 
Executive Secretary are fellow Rotar- 
Among those present were Vice 
Admiral Francisco Stewart, president 
IRAM, and Claud Merrill, president, 
National Lead Co. Argentina and 
president the Argentine 
Chamber Commerce. Others are 
shown the accompanying list. 

The society fortunate having 
members and friends some the con- 
tinent’s leading industrialists and educa- 
tors. Sao Paulo and Brazil, Messrs. 
Mariano Ferraz, Luiz Dumont Villares, 
and Dr. Ary Torres are very prominent 
the industrial life this community. 
addition, Mr. Ferraz president 
the Brazilian Standards Assn. 


HEADQUARTERS WELCOMED... 


Vladimir Korenic, Secretary the 
Federal Commission for Standardiza- 
tion Yugoslavia, and two his 
associates, and 
Branislav Sikic, who visited ASTM 
Headquarters the afternoon October 
21. The group visiting the United 
States under the auspices the 
International Cooperation Adminis- 
tration study American methods 
forest management, administration, 
and organization. They are particu- 
larly interested the research and 
standardization work ASTM 
wood and related materials. 


McCammon, one our members 
perpetuity, his associate, Mathis, 
Sr., Creole Petroleum Co., arranged the 
dinner meeting and took the visitors 
complete tour the city. 
these men and others Rio and else- 
where, the national officers are grateful 
for their many courtesies. With their 
help and guidance was possible 
short time many things—to visit 
industrial plants and the ports Santos, 
have quick view Buenos Aires, 
attend Rotary functions, one which 
heard very pertinent description 
ASTM given Sao Paulo engineer, 
Gustavo Borghoff, the some busi- 
ness men present, quick but rather 
thorough trip through 


Philippine Industry Standardiza- 
tion Study Team, eight Philippine 
representatives government and 
industry organized the Philippine 
Standards Assn. and sponsored 
the Industrial Development Center 
under the economic development 
program the Philippine National 
Council and the United 
States International Cooperation Ad- 
ministration. The group studying 
industrial standardization methods 
the United States, Great Britain, 
Japan, and certain areas Western 
Europe. 


Caracas—were all sandwiched the 
three-week period. much could 
have been done and seen largely be- 
cause the wonderful reception given 
the national officers the members and 
friends South America. 

least one the men, Mr. Ferraz, 
will attendance the Boston 
Annual Meeting and hoped 
number other members from Latin 
countries can attend meet 
their fellow members the United 
States. 

Executive Secretary Robert Painter 
would much interested knowing 
any ASTM members from the 
who may going Latin America for 
period with the thought that meetings 
our members might arranged. 


The members the group, upon 
their return the Philippines, will 
submit the Industrial Development 
Center comprehensive report 
their study and observations abroad. 
They will also and help 
organize the most practicable system 
adapted Philippine conditions and 
lead toward making 
standards and stimulant 
foreign trade. 


Heavy Forgings Group. 


below. 


See photo 


This group leading experts heavy forgings for turbines and generators includes about metallurgists and scientists from over 


the seas. 


Most these men were attending the World Metallurgical Congress held Chicago. 


Countries represented addition the United States included France, Germany, Great Britain, Italy, and Liechtenstein. 
This meeting was arranged the Section 
Brittle Fracture Forgings which part Committee A-1 Steel’s Subcommittee Steel Forgings and Billets. 
fer, Pencoyd Steel and Forge Co., heads both the section and the subcommittee. 


Schae- 


ASTM Past President Norman Mochel, manager, 


metallurgical engineering, Westinghouse, served program chairman the meeting ASTM Headquarters November 1!. Papers 
and discussions were presented representatives General Electric, Westinghouse, Allis-Chalmers, Bethlehem Steel Company. The 


group had lunch the nearby Hotel Sheraton and dinner the Barclay Hotel. 


the perplexing problems concerning the homogeneity steel forgings. 


This committee making progress its studies some 
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Many New Members from Overseas; 
Biggest Help Growth Members’ Interest 


Larger Membership Means Wider Use Standards 


THE STEADY growth our 
membership overseas interesting and 
significant. One has only review the 
list new members published each 
issue the ASTM which 
arranged according geographical lo- 
cation recognize that good percent- 
age the new members from coun- 
tries beyond the oceans. 

For example, perusal recent 
groups 
blanks showed members various class- 
ifications such consulting engineers, 
construction, universities, etc., coming 
from such countries Belgium, China, 
Colombia, Egypt, England, France, 
Germany, India, Israel, Peru, Sweden, 
Switzerland, Uruguay, and Venezuela. 
While the Staff and National Officers 
will meet some our overseas mem- 
bers occasionally, and are always 
pleased when they can stop 
Headquarters some from time 
time, our contacts with these men and 
organizations are for the most part 
letter and publications. 

Some city not the North American 
continent about 1000 
ASTM members. 

Recently two the officers 
South American trip were 
meet many members there and they 
confirmed our longtime knowledge that 
whether the States overseas the 
members find the publications and 
services very helpful. 

Our answer always the question 
“Why you want more 
emphasizes that each new member 
potential user our standards, thus 
promoting industrial efficiency and in- 
creasing the advantages that come from 
the results the extensive work 
thousands our committee members; 
new members, course, find the tech- 


nical data our Proceedings and tech- 
nical publications worth while and some 
are contributing these storehouses 
information. 


Naturally, always point out too 
that the financial and other support 
the Society necessary 
promoting steady membership growth. 
Recently the Long-Range Planning 
Committee and the Board Directors 
reviewed briefly our membership curves, 
and, while there some concern that our 
percentage representation the total 
number engineers and scientists 
not the percentage level prior the 
war, nevertheless the gains are stimulat- 
ing, and considering our different mem- 
bership classes, sustaining and company 
well individual, should not 
too pessimistic. 


Currently, our membership tops 9150. 
these almost 3000 are company 
sustaining members. Then must 
always acknowledge the interest and 
help more than 5500 leading 
men who are themselves not affiliated 
with the Society but who through repre- 
sentation their companies and other 
organizations are our hundreds 
technical committees 
greatly our work research and 
standards for materials. 

One fact remains paramount and has 
through the years, namely, that the big- 
gest and best source new members and 
the greatest help membership promo- 
tion the active interest many 
our current members. Hundreds our 
members keep mind the value 
ASTM membership and 
friends and associates join, others 
endorse application blanks and assist 
various ways. All this the officers ap- 
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OFFERS PAPERS FOR 1958 


Administrative 
Committee Papers and Publica- 
tions will meet early February 
consider the papers published 
the Society 1958 and de- 
velop the program for the Annual 
Meeting held Boston, June 

All those who wish offer papers 
for presentation the meeting and 
publication the Society should 
send these offers Headquarters 
not later than January 10, 1958. 

All offers should accompanied 
summary which will make clear 
the intended scope the paper and 
will indicate features the work 
that will, the author’s opinion, 
justify its publication and inclusion 
the Annual Meeting program. 

Suitable blanks for use trans- 
mitting this information will 
sent promptly upon 
Headquarters. 


1958 Nominating Committee 


with the 
By-laws providing that the 
shall select nominating 
committee officers, the Board has 
considered the report the tellers 
recommending members the nominat- 
ing committee, and has appointed the 
members shown below. 

Serving the 1958 Nominating 
Committee officio members are the 
three immediate past presidents: 
Schatzel. The committee will meet 
February and will nominate for the 
offices president, vice president, and 
directors (5). The selections will 
announced the members the ASTM 
BULLETIN prior transmission the 
official ballots. 


Members Alternates 


Portland Bureau Recla- 
Co. 

Socony-Mobil ard Oil Co. (Ohio) 
Co. 

Babington, Sample, The 
Telephone Labs. International 

Nickel Co. 

Edwin Joyce, Lewis, Cook 
tired) Heat Treating Co. 
Petroleum Inst. 

lehem Steel Co. Laughlin Steel 

Corp. 
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Satellites—and ASTM 


PRESENT composite 
the thinking our members the 
satellite armament race would 
very difficult, and think rather 
pointless obtain such information. 
feel that the general philosophy 
underlining the Society’s extensive work 
for various branches the Govern- 
ment including the Departments 
Defense World War which brought 
the Society the Army Ordnance Dis- 
tinguished Service Award the 
United States Navy Certificate 
Achievement, still sound. 

essence this continue our 
research and standards materials 
aggressively know how, and 
wholeheartedly offer our services 
the field materials the Govern- 
ment. Various Government branches 
avail themselves our services nu- 
merous occasions. Our advances 
research standardization since 
World War have been greater than 
any like period the Society’s 
history. 

connection with the satellite situ- 
ation and the armament race, much 
which probably boils down scientific 
progress, like the statement 
Walter Murphy, editorial director, 
applied journals the American Chemi- 
cal Society, Chemical and Engineer- 
ing News under the heading, 


For years this publication and many 
other spokesmen for science have urged 
that Department Science estab- 
lished, headed Cabinet member. 
Congress has been urged set ad- 
visory committee distinguished scien- 
tists help nontechnically trained legis- 
lators cope with the needs age when 
science plays vital role our lives and, 
indeed, can possibly effect our annihilation. 

far these suggestions have been 
unheeded. What need statesman- 
like approach and sound program de- 
signed maintain this country 
status least equal any other the 
field research. Action, and 
not partisan recrimihation, will bring re- 
sults. But must not delayed too 
long. However, this time for hys- 
teria. 


might add—it time for work. 


Reliability and Quality Control 
Symposium Opens January 


ASTM, through its Com- 
mittees A-6 Magnetic Properties and 
F-1 Materials for Electron Tubes and 
Semiconductors will participate the 
Fourth National Symposium Relia- 
bility and Quality Control held 
January 1958, the Statler 
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Schedule ASTM Meetings 


This gives the latest information available ASTM Headquarters. 


mail notices all district and committee meetings customarily distributed the 
officers the respective groups should the final source information dates 


and location meetings. 
smaller sections and subgroups. 


Date Group 
Jan. 13-15 


Committee D-19 on Industrial Water 


This schedule does not attempt list all meetings 


Place 
New Orleans, La. (Hotel Jung) 


Jan. Southern California District Los Angeles, Calif. (Rodger 
Young Audit.) 
Jan. New Mexico Meeting Albuquerque, (Univer- 
| sity of New Mexico) 
Jan. Committee D-21 Wax Polishes and Related Materials New York City (Park-Sheraton 
Hotel) 
Jan. 28-30 Committee B-5 on Copper and Copper Alloys New York City (Sheraton-Mc 
Alpin) 
Jan. 30 Northern California District San Francisco, Calif 
Jan. Committee D-25 Casein and Similar Protein Materials New York City (ASA 
Feb. 3 Southwest District Houston, Texas 
Feb. 2-7 Committee D-2 on Petroleum Products and Lubricants Houston, Texas (Rice Hotel) 


Feb. 10-14 ASTM COMMITTEE WEEK ST. LOUIS, MO. (HOTEL STAT- 
| LER) 
| Feb. 18 Philadelphia District Philadelphia, Pa. (Franklin 
Inst.) 
Feb. 20-21 Committee D-6 Paper and Paper Products New York City (Hotel Commo 
dore) 
Feb. 24-26 Committee D-20 on Plastics Pittsburgh, Pa. (Penn-Shera 
ton Hotel) 
Feb. Committee B-4 Metallic Materials for Electrical Washington, (Mayflower 
Heating, Electrical Resistance, and Electrical Con- Hotel) 
tacts - 
Feb. 26-27 Committee F-1 Materials for Electron Tubes and Washington, (Mayflower 
Semiconductor Devices Hotel) 
Feb. 26-28 Committee D-9 Electrical Insulating Materials Pittsburgh, Pa. (Penn-Shera 
ton Hotel) 
March Committee E-13 Absorption Spectroscopy Pittsburgh, Pa. (Penn-Shera 
ton Hotel) 
March 5-7 Committee D-1 Paint, Varnish, Lacquer and Related Louisville, Ky. (Kentucky 
Products tel) 
March 5-7 Committee C-16 Thermal Insulating Materials Hollywood, 
March 18-21 Committee D-13 Textile Materials Washington, (Sheraton 
Park Hotel) 
March 25 


March 26-28 


Committee E-12 on Appearance 


Committee D-15 on Engine Antifreezes 


Washington, D. C. (National 
Bureau of Standards) 
Washington, D. C. (Shoreham 


Hotel) 
Committee C-3 Chemical-Resistant Mortars Philadelphia, 
Headquarters) 
April 10-11 


May 26-27 Committee D-10 on Shipping Containers 
June 2-6 Committee E-14 on Mass Spectrometry 
June 22-28 ASTM ANNUAL MEETING 


Hotel, Washington, expected 
present papers the techniques used 
obtaining reliable equipment and the 
management aspects such programs. 
Papers will cover problems similar 
those related recent missile firing 
failures and efforts control such 

Cooperating societies 
tute Radio Engineers, American 
Society for Quality Control, American 
Institute Electrical Engineers, Society 
for the Advancement Management, 
and American Statistical Assn. 

Inquiries should addressed to: 

Rombach 

Phileo Corp. 

4700 Wissahickon Ave. 

Philadelphia 44, Penna. 
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Committee C-23 on Sorbent Mineral Materials 


Detroit, Mich. (Hote! Statler) | 

New York City (Hotel 

New Orleans, La. (Hotel Jung 

BOSTON, MASS. (STATLER 
AND SHERATON PLAZA 
HOTELS 


Papers Mass Spectrometry 


Tue Sixth Meeting 
Mass Spectrometry, sponsored 
ASTM Committee E-14 will held 
the Jung Hotel New Orleans dur- 
ing the week June 1958. 

Papers are welcome all phases 
ion-molecule reactions 
been Abstracts papers 
believed suitable for presentation should 
the hands one the co-chairmen 
the Programs and 
Papers February 1958: 


Friedel 

Sharkey, Jr. 

4800 Forbes St. 
Pittsburgh 13, Penna. 
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District 
Activities 


NEW ENGLAND 


Student Awards Honor Lester 


THe New England Dis- 
trict presented its inaugural Lester 
Memorial Student Awards meeting 
held October 31, the 
Faculty Club Cambridge. The stu- 
dents were presented Albert Haert- 
lein the Graduate School Engineer- 
ing Harvard University. President 
Kropf gave the students their award 
certificates. 

Among the recipients were the follow- 
ing students: Edward Univer- 
sity Connecticut; John Holbrook 
King, Yale University; Myron 
Thayer, University Massachusetts; 
Bruce Nelson Maclver, Northeastern 
University; Sanford Millard Nobel, 
Massachusetts Institute Technology; 
Arthur Tracy, Lowell Technological 
Institute; Ripple, Worcester Poly- 
technic Institute; Max Comolli, Univer- 
sity New Hampshire; Richard 
Bugbee, Dartmouth College; Robert 
Charpentier, Rhode 
Island; David Peterson, Brown 
University; Joseph Stockwell, 
University Vermont; Edward 
Davies, Norwich University. 

Roger Coe, vice president Yankee 
Atomic Co., followed the exer- 
cises with talk Power for 
New Mr. Coe, slide- 
illustrated lecture, gave capsule review 
the progress his company has made 
toward generating commercial quanti- 
ties electricity from atomic power. 
The initial period his discussion was 


devoted survey methods available 
for controlling atomic reaction. de- 
tailed description typical reactors was 
also 

The second portion the lecture was 
devoted the specific design problems 
and material problems associated with 
the Yankee Atomic Plant. model 
the plant, which designed produce 
134,000 kw, was also shown. 


SOUTHWEST 


Marburg Lecturer Talks 
Industrial Water 


The technical aspects industrial 
water were discussed joint meeting 
held November 11, Houston. 
Everett Partridge, Director the Hall 
Laboratories and 1957 Marburg 
turer, addressed the session. The pro- 
gram arranged through the 
tion the Texas Society Professional 
Engineers, American Institute Chem- 
ical Engineers, American Chemical 
Society, National Association Corro- 
sion Engineers, and the American 
Society Civil Engineers. 


President Kropf New Orleans 
meeting New Orleans was held 
under the auspices the Southwest 
District, but handled largely the 
staff the Southern Regional Research 
Laboratory, Department Agri- 
culture New Orleans. There are 
number active ASTM committee 
members there and the meeting No- 
Kropf was the speaker was held the 


i 

The head table the joint meeting the Southwest District Houston. Keiller, president the Texas Society Professional 


Engineers the rostrum. his left are the speaker, Partridge, director, Hall Laboratories; ASTM District Councillor 


Berkley, Anderson, Clayton Co.; Fitzgerald, Jr., American Institute Chemical Engineers. Second from Payton, 
National Association Corrosion Engineers. 
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Laboratory, followed informal 
dinner Arnaud’s. 

The President was able greet 
number old friends who had worked 
with him Committee D-13 Textile 
Materials. Goheen, assistant 
director the Laboratory, arranged for 
the technical session where the President 
was introduced Carl Conrad. The 
dinner, Cecil Shilstone, 
partner, Shilstone Testing Laboratories, 
provided opportunity for number 
members and visitors get better 
acquainted and discuss things mutual 
interest. 

talk dealt with 
Evolution vs. Textile Re- 
search: Since this may 
reprinted extensively abstracted 
the only few notes ap- 
pear here. tracing the economic 
evolution, cites the tremendous in- 
crease the use iron per capita per 
annum. Plotted log scale this 
shows increase per year about 
1.6 per cent 
dous increase. 

However, the case the 
increase has been 1.6 per cent but 
linear base. Then notes number 
factors including the problem produc- 
tion and suggests that strong emphasis 
innovation, automation, and motiva- 
tion may provide least partial solu- 
tion for the current doldrums the tex- 
tile industry. increase only 
pound two per capita textile fibers 
would mean the difference between 
coasting and providing 
cushion from which increased wages, 
reserves for capital expenditures, and 
dividends can provided. 
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WESTERN NEW YORK-ONTARIO 


Cave Man Space Man 
via 


President Kropf, addressing the West- 
ern New York-Ontario District meeting 
November 11, posed many questions 
his talk Man Space Man Via 
which provoked lively 
audience discussion. 

After stressing the value knowledge 
materials through the Stone, Bronze, 
and Iron Ages, Mr. Kropf cited data 
the use materials and their require- 


ments which will carry into the 
Rocket Era. Developing his discussion 
from past information expert 


predictions future needs, demon- 
strated that there would critical 
need for food, energy, scientific 


brainpower. Questions concerning our 
material references and the necessary 


extensive revitalization our scientific 

education program were introduced 

One point brought out the dis- 
cussion was the conservation scientific 
manhours the use standardized 
procedures. was felt that extensive 
education consumers and government 
agencies this value ASTM stand- 
ards should undertaken. 

Clarence Lamoreaux, Buffalo 
Co., Chairman the district, was host 
for the meeting and reported that the 
district had definite plans make 
least thirty student recognition awards 
its spring meeting. This will the 
initial step taken the district this 
program. 

Robert Painter, Executive Secretary, 
briefly outlined steps now being taken 
the Long Range Planning Committee 
prepare the Society for the next 
decade growth. congratulated 
the Western New York District for its 
entry into the Student Award Program 
and emphasized that this program was 
one the best possible activities dis- 
trict could undertake since benefited 
not only the students but also the schools 
and the society. 


Slag 


PITTSBURGH 


The Difficulty Strength-Testing 
Brittle-State Materials 


Winston Duckworth, chief Ceramic 

Division, Battelle Memorial 

ing before joint meeting the Pitts- 

burgh District ASTM and the Pitts- 

burgh Section the American Ceramic 

Society November 12, discussed 

great detail the difficulties encountered 
conducting strength tests brittle- 

state materials. Introduced 


Burton Clark, Harbeson Walker Re- 


fractories, chairman the ACS Section, 
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Burton Clark, chairman the 
Pittsburgh District meeting and Winston 
Duckworth, the speaker. 


Dr. Duckworth opened his remarks with 
description the failures possible 
ceramic materials and their causes. 

The ratio tension shear stress, 
was postulated, determines whether the 
material will have ductile brittle 
behavior. There are five external fac- 
tors which affect the apparent strength 
properties, particularly under test con- 
ditions. These include loading rate, 
temperature, notches, distribution of, 
load, and external stresses. 

The actual preparation ceramic 
materials substantially affected the 
severity firing. Data showed de- 
creased porosity and increased crystal 


size caused prolonged firing. Opti- 
mum strength results were obtained 


the lowest porosity and the mini- 
mum crystal size compatible with this 
porosity. 

comparison materials possessing the 
same magnitude strength. One im- 
portant difficulty presently encountered 
the size effect. The classic explana- 
tion this phenomenon that failure 
possibilities are function the number 
imperfections and the latter pro- 
portional voiume. 

The statistical approach the rela- 
tionship between strength torsion and 
brittle failure, evolved Weibull, has 
given excellent correlations. However, 
considerable research remains 
done. Dr. Duckworth 
remarks with rapid coverage the 
present state bend and compression 
testing. 


questions from the audience concerning 
glass, ductile magnesia, photostress 


methods, and electrical failure. 
DETROIT 


Transistor Prowess Demonstrated 


Robert Ryder, Bell Telephone Lab- 
oratories, addressing the Detroit Dis- 
trict, November 13, the Engineer 
Society Building gave remarkable 
demonstration the amplifying capa- 
bilities semiconductors, particular, 
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transistors. Mr. Ryder described the 
three current classes transistors, 
namely, grown juncture, alloy juncture, 
and diffused base transistors. High- 
lighting his talk with slides and working 
models, brought the audience through 
the sequence purifying raw materials 
the manufacture transistor wafers, 
and assembly and application. 

The materials used, germanium and 
silicone, have little five parts per 
million impurities when used for transis- 
tors and currently are made zone 
refining. Some difficulties such sur- 
face current leaks have been overcome 
sealing the transistors vacuum 
type canisters placing them 
ambient atmospheres conducive good 


results. The reliability transistors 
both mechanically and over periods 
time was conclusively demonstrated. 


remarkable demonstration transis- 
tors were bounced against wall, 
attached hammer used pound 
nail board, and despite this tre- 
mendous vibration they continued 
function. The aging quality the 
transistors has been greatly improved 
the past few years vacuum sealing. 

array transistor applications 
was demonstrated from operating 
small microphone large computer, 
from servicing remote telephone relay 
stations operating portable radio. 
These mighty midgets are not only ad- 
vancing the technology communica- 
tions, but also the sciences surface 
physies and ultra pure materials. 

Preceding Mr. Ryder’s talk, President 
Kropf paid tribute the Detroit Dis- 
trict and its contributions the Society. 
gave brief outline the technical 
news facing the nation and exhorted the 
audience devote their efforts pro- 
moting the professional status en- 
gineers and scientists and bring young 
people into the field fill the need the 
country. 


NEW YORK 


The Science Engineering 
Materials 


Dr. John Hollomon the General 
Electric Co., the New York District 
meeting, November 19, described the 
revolution that taking place with the 
application physics and chemistry 
the behavior engineering materials. 
From the earliest history the Persians, 
the Chinese, the Egyptians, perhaps 
the middle the 19th century the prop- 
erties the ceramics and the metals 
then known were controlled and studied 
largely matters chemical composi- 
tion—the art the alchemist gradually 
developing into the science the chem- 
ist. recent decades, the develop- 
ment and control the desired materials 
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properties have been determined also 
microstructure, and there now 
great promise that properties future 
materials enabling meet the de- 
mands atomic power, supersonic 
flight, and space travel may provided 
controlling the arrangements the 
atoms within the material. 

Dr. Hollomon also told some his 
experiences 
while Russia last fall for meetings 
the International Electrotechnical Com- 
mission. 

The program was described 
Night with General 
Clarence Linder, 
engineering, his opening remarks 
the problems find are dependent 
engineering materials. 

The program was arranged for the 
district ASTM Director George 
Harnden the General Electric Co. 
About ASTM members and guests 
attended and took part the active 
following Dr. Holloman’s 


talk. 
SOUTHEAST 


District Council and Officers 
Elected 


The Southeastern District, comprising 
the states Florida, Georgia, South 
Carolina, Alabama, Mississippi, and 
part Tennessee, elected 
permanent officers and council under the 
auspices the Administrative Com- 
mittee District Activities. 

The are: Chairman, 
James Lee, Southern Brick Tile 
Manufactures Assn.; Vice-Chairman, 
Robert Mooty, Tennessee Coal and 
Iron Div., Steel Corp.; Secretary, 
MeMurry, Rome Cable Corp.; and 
Assistant Secretary, Deas, Ameri- 
can Cast Iron Pipe Co. 

Councillors elected for term ending 
June, 1959 are: Abercrombie, 
State Highway Dept. Georgia; 
Dunwody, Cherokee Brick and Tile 
Co.; Kattus, Southern Research 
Institute; Lock, Anderson Elec- 
tric Corp., Bryant Mather, Concrete 
Division, Waterways Experiment Sta- 
tion; Edward Miller, Oak Ridge 
National Laboratory, Union Carbide 
Nuclear Co.; Horace Pratt, Columbia 
Mills the Mt. Vernon Mills, Inc.; 
John Sprague, Corps Engineers, 
Williams, Williams Inspection 
Co. 

The remainder the council whose 
terms expire 1960 comprised the 
following: Blackmon, Atlantic 
Steel Co.; Earl DeNoon, South 
Florida Test Service; Charles Ire- 
land, Vulean Materials Co.; Blake Lane, 
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West Point Mfg. Co.; Legg, 
Penn-Dixie Cement Corp.; James 
MacKenzie, 
stitute; Lane Mitchell, Georgia In- 
stitute Technology; Pearman, 
South Carolina State Highway Dept.; 
Frank Richart, Jr., University 
Florida; Thompson Vann, American 
Cast Iron Pipe Co.; and Yoakley, 
Pittsburgh Testing Laboratory. 


President Kropf Speaks 
District’s First Meeting 


The newly formed Southeast District 
got its activities under way with bang, 
providing not one but two get-togethers 
greet the President and Executive 
Secretary. 

Through the courtesy the Bicker- 
staff Clay Products Co., Columbus, 
Ga., one the country’s largest manu- 
factures brick and clay products, 
barbecue was held November fol- 
lowed inspection one the 
plants which new tunnel kiln which 
greatly increases production. Then the 
party proceeded Shawmut, Ala., 
inspect the extensive research facilities 
the West Point Manufacturing Co. 
This was followed dinner one 
the company’s camps. 

Chairman, 
James Lee, Southern Brick and Tile 
Mfrs. Assn., presided both meetings. 
For the West Point meeting, Blake 
Lane, charge testing, longtime 
active ASTM committee member, was 
responsible for all arrangements. 
bers the Society were present from 
considerable distance including Florida. 
Following welcomes West Point vice 
president Earl Heard who has followed 
ASTM work for many years, the Execu- 
tive Secretary spoke briefly 
President presented his textile talk. 


Spirited Discussion Using 
Engineers’ Talents 


President Kropf’s district talk 
Cave Man Space Man via 
before the Ohio Valley District Colum- 
bus, Ohio, stimulated spirited question 
and answer period and some interesting 
comments using the talents engi- 
neers and scientists. For example, one 
college faculty member felt that the 
channeling engineers into sales work 
and related responsibilities was not 
desirable, but the other hand ex- 
ecutive present admitted that order 
get his product introduced and used 
correctly had engage two three 
Ph.D’s and other areas the plant 
had men with degrees because the 
involved new products and processes re- 
quired training this level. 

Not brought out this meeting but 
discussed afterwards was the area 
executive and 
bilities. The trend definitely today 
for technically trained personnel get 
into management positions. You can 
hardly stifle this incentive and develop- 
ment. local committee was headed 
Calbeck, American Zine Sales 
Company, Mr. Calbeck being long 
time ASTM member and committee 
member. 

Prior President Kropf’s address, 
Executive Secretary Painter reported 
some the discussions the recent Rio 
conference inter-American Standards. 
mentioned the fine spirit coopera- 
tion evident there and told the intense 
desire the part Latin American 
engineers present make progress 
organizing national standardizing bodies 
that eventually inter-American stand- 
ards can considered. 


While Columbus for the Ohio Valley District meeting, President Kropf (center) and 
Executive-Secretary Painter (left) visited Ceramic Park, headquarters the American 
Ceramic Society Columbus. Between them District Chairman Armstrong, 
Standard Oil Co. Ohio. Next President Kropf Pearce, secretary 
the American Ceramic Society; and the extreme right, ASTM Director 
Cross, Battelle Memorial Inst. The Ceramic Society and ASTM cooperate closely 
number research and standardization activities, notably the fields refrac- 
tories, ceramic whiteware, porcelain enamel, etc. 
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the head table, Ohio Valley District meeting from left right: 


Ohio Valley District; Professor Chris Geankopolis, Ohio State University; Howard Cross, ASTM National Director, Battelle Me- 
morial Institute; Palmer Stickney, chairman, Columbus Section, American Chemical Society; ASTM President Richard Kropf; 
Armstrong, The Standard Oil Co. (Ohio), Chairman Ohio Valley District; John Pitzer, The Formica Co., Past-Chairman 
Ohio Valley District; Christen, Electric Heat Treating Co., Secretary Columbus Chapter, American Society for Metals; 
Painter, Executive Secretary, ASTM; Litehiser, ASTM National Director, Ohio State Highway Department; and John Cal- 
beck, American Zinc Sales Co., Chairman Local Arrangements. 


During the day, Messrs. Kropf and 
Painter visited Battelle Memorial Inst. 
later visited the relatively new 
headquarters building the American 
Ceramic Society. ACS national secre- 
tary, Charles Pearce, 
ASTM. dinner. 

special invitation was extended 
those present attend the ASTM 
Annual Meeting Boston the week 
June where Tuesday, June 24, 
Clyde Williams, president Battelle 
Memorial Institute, will 
Gillett Memorial Lecture. 

The Columbus meeting held 
jointly with local chapters the 
American Chemical Society 
American Society for Metals. 


WASHINGTON 


North Carolina State Textile 
School Host District 


The Washington District 
sponsor the meetings Raleigh, but 
the host was the very active Textile 
School North Carolina State College 
About 100 students and 
members the faculty heard two men 
speak the afternoon November 
and the evening dinner the Sir Wal- 
ter Hotel there were about present 
greet the officers. Representing the 
District officially was Proudley, 
North Carolina State Highway and 
Public Works Commission, Washington 
District Vice-Chairman. 

During their visit the President and 
Executive Secretary were able re- 
view number technical 
and administrative matters with the 
members and obtain their opinions 
various aspects the work in- 
materials. was very apparent that 
tremendous amount research, par- 
ticularly the field textiles, under- 
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way, and this bodes well for the future 
this complicated industry. 

his textile talk, President Kropf 
refers wide variety fibers that 
are available, both natural and syn- 
thetic, and suggests that the industry 
could forget considerably tone down 
the battle the fibers and concentrate 
expanding uses for textiles whole 
some the industry’s problems might 
ameliorated. 


DISTRICT FUTURES... 


New Mexico 


special full-day program will 
held Monday, January 27, 1958, 
Albuquerque, M., under the auspices 
local ASTM members. sessions 
are planned for the program, which will 
held the University New 
Mexico. luncheon and afternoon 
coffee break will provide 
events. 

Speakers the meeting will be: 
Accelerated Aging Tests and Life Aging 

Properties Aircraft Metal Adhe- 

Thomas, Convair, Division 

General Dynamic 

Testing and Exposure Life Test Metal- 
lic Coatings—C. Sample, 
national Nickel Co. 

Testing for Mold and Fungus Resistance 
Materials Storage—C. Wessel, 
National Academy Science 

Concrete and Its Life Qualities—W. 
Wagner, Albuquerque Gravel Co. 


President, and Robert 
Executive Secretary, will address the 
group the afternoon. Two additional 
speakers will present papers the 
afternoon sessions. 

This meeting part program 
designed determine the feasibility 
formal ASTM organization for 
Sandia Corp., charge arrange- 
ments for the program which not 
only ASTM members and committee 
men have been invited but also registered 
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engineers the four states Utah, 
Colorado, Arizona, and New Mexico. 


Northern and Southern 

and Los Angeles, President Kropf and 
Herzig, 1957 Gillett Memorial 
Lecturer, will featured speakers. 
The Southern California District meet- 
ing will held January 23, jointly with 
the American Society for Metals the 
Rodger Young Auditorium. 

The Northern 
meeting: planned jointly with The 
American Society Mechanical Engi- 
neers for Monday, January 30. 


Southwest 


Senator Antonio Bermudez, direc- 
tor Mexicanos its 
representative ASTM, will address 
dinner meeting the Southwest Dis- 
trict Houston, Monday, February 
1958. The meeting, jointly sponsored 
ASTM Committee D-2 Petroleum 
Products and Lubricants and the South- 
west District ASTM, will held 
the Rice Hotel. 

President Kropf who will guest 
honor Textile Industries Luncheon 
earlier the day will also present for 
the dinner program. Plans for the 
day include textile show. 


1958 Award Merit 


Committee 

Tue 1958 Award Merit 
Committee, appointed the Board 
Directors includes Maxwell and 
Beard, serving with holdover 
members Henry Grinsfelder, Chairman, 
and Pennell. Schatzel will 
represent the Board Directors. 

aceordance with Rules Governing 
Award Merit (see current Year Book) 
all suggestions for 1958 Awards must 
the hands the Executive Secretary 
the Society for consideration the 
Award Merit Committee not later 
than Feb. 1958. 
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Technical 
Committee 
Notes 


Building Materials Committees Guests Canadian Research 


Council Ottawa 


Research 
Center the Division Building Re- 
search, National Research Council, 
Canada Ottawa, provided the setting 
for group meetings ASTM com- 
mittees the building materials and 
construction field the week October 
The expanded facilities the lab- 
oratories now provide one the best 
equipped centers North America for 
the testing both materials and con- 
structions used the building industry. 
The committee members thus had the 
opportunity observing the extensive 
research and testing program being con- 
ducted the National Research Coun- 
cil Canada. 


C-16 Thermal Insulating 
Materials 


The extent which the field ther- 
mal insulating materials has grown was 
one the first impressions gained the 
well attended meeting Committee 
C-16 October 7-10. The com- 
mittee now actively engaged stand- 
ardization projects block and pipe, 
insulation, structural insulating board, 
blanket and loose fill insulation, re- 
flective insulation, insulating cement, 
and coatings accessory thermal in- 
sulation. One the latest forms in- 
sulating material now under considera- 
tion poured-in-place materials. 
example active project, this one 
being the Subcommittee Block and 
Pipe Insulation, critical review, 
means questionnaire, the im- 
portant physical characteristics this 
type insulation which should un- 
der consideration and therefore test 
methods specification require- 
ments developed. Such properties 
density, thermal conductance, compres- 
sive and flexural strength, value, 
and absorptivity were found sig- 
nificant with the majority these prop- 
erties already covered existing stand- 
ards. 

new development the committee 
has been the preparation 
practices which are felt valuable 
cations. The latest recommended 
practice accepted for committee letter 


ballot following review the Editorial 
Subcommittee one prefabricated 
and field fabricated insulation coverings 
for fittings, flanges, and valves. 

general concern the entire com- 
mittee was the importance securing 
more complete information compare 
laboratory and actual experience data. 
This need will stressed the several 
subcommittees. 


C-20 Acoustical Materials 


The measurement the sound ab- 
sorption properties acoustical ma- 
terials continues the principal 
activity Committee C-20, with 
fourth draft the reverberation room 
test method now under review. Test 
procedures smaller scale are also 
being developed using the horn coupler 
with the impedance tube method 
384) and the latest draft the box 
method. 

addition the basic sound absorp- 
tion properties, the committee in- 
terested the flame resistance acous- 
tical materials, well the effect 
painting and similar treatment exist- 
ing installations acoustical tile. 
Several methods establishing flame 
resistance classification acoustical 
materials have been under considera- 
tion, especially revised form the 
test method included Federal Speci- 
fication There definite 
interest the tunnel test 84) 
and series correlation tests are 
planned using the five laboratories which 
are now equipped with the required ap- 
paratus. 

The committee has been interested 
for some time specification for ad- 
hesives for installation acoustical tile. 
Joint Task Group with Committee 
D-14 Adhesives developed 
posed specification which was held 
because the need for suitable aging 
test procedure. Agreement has been 
reached specification and Commit- 
tee C-20 looking Committee D-14 
present this specification the 
Society very shortly for acceptance. 

The committee greatly interested 
securing additional consumer represen- 
tation and extends invitation 
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those who might have direct interest 
the use acoustical materials. Write 
the secretary the committee, 
Harrison, Gypsum Co., 2710 
Ashland Ave., Chicago 14, 


Methods Testing Building 
Constructions 

new project Committee E-6 
which appears hold considerable in- 
terest was initiated open con- 
ference the testing window assem- 
blies. The conference was attended 
approximately participants from 
Canada and the The initiative 
has been taken the aluminum win- 
dow manufacturers, but the steel and 
wood window, well reinforced plas- 
tic, manufacturers, are equally inter- 
ested. The first activity will as- 
phases window testing. This infor- 
mation will then circulated prepara- 
tory the development actual test 
methods. 

Another new project the develop- 
ment test method for use with 
vapor barriers beneath concrete slabs- 
on-ground. Plans were laid for the 
preparation first draft proposed 
method using guide existing infor- 
mation prepared the Forest Products 
Laboratory. The testing timber 
trusses and loading tests for completed 
structures was also considered. prog- 
ress report noted the development 
test methods for masonry units. The 
committee looking forward period 
considerable activity both with the 
new and existing projects the agenda, 
all which should result standards 
which will real assistance build- 
ing officials and others concerned with 
the actual performance 
structures. 


Resistance Materials 


Committee Coordinates with 
Government and ASM Activities 
American Society for 
Metals preparing new edition the 
well-known ASM Metals Handbook, 
which will include chapter electrical 
heating materials. view the 
simultaneous revision the ASM 
Metals Handbook and ASTM specifica- 
tions along with the periodic issuance 
Government specifications covering 
the same subject matter, task group 
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Shown the Ottawa meetings are some the officers several the building constructions committees. 


Left right: Leg- 


gett, chairman Committee E-6 Methods Testing Building Construction; ASTM Associate Executive Secretary Hess; 
Shuman, Assistant Secretary Committee C-16 Thermal Insulating Materials; Lewis, First Vice-Chairman Committee 
Liska, past-chairman Committee E-6; Leedy, Chairman Committee C-20 Acoustical Materials; Sabine, Vice- 
Chairman Committee C-20; Garrison, Secretary Committee C-20; Heilman, member Committee C-16; and 


Gantz, Chairman Committee C-16. 


has been appointed coordinate these 
activities. Members the task group 
Armstrong, Edward Edmunds, and John 
DeMatteo. Mr. Spooner, member 
the ASM committee will circulate ASM 
information for study and Mr. De- 
Matteo, the New York Naval Ship- 
yard, will get touch with the appro- 
priate Government officials regarding 
ment 

Appointment this 
group was one number activities 
reported the meeting Committee 
B-4 Metallic Materials for Electrical 
Heating, Electrical Resistance, and 
Electrical Contacts October 17-18 
Pittsburgh. The committee 
vising the specification heating ele- 
ments nickel, chromium alloy 
and preparing new specification for 
chromium alloy. Wire 
for wire-wound resistors the subject 
preparation which will cover many 
types resistor allovs. 

The thermostat metals group reported 
considerable progress toward improving 
Method 106 for flexivity testing 
thermostat metals extend the thick- 
ness range from minimum mils 
down mils. 

The very active subcommittee elec- 
trical contacts reports that new ma- 
chine being designed test contact 
reliability. need for this based 
upon the results tests various labo- 
ratories which show quite wide spreads 
between laboratories but close correla- 
tion between individual 
cedures. 
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Electredeposited Metallic 
Coatings 


Chromated Cadmium and Zinc 
Exposed Three Sites 


GATHER data the 
protection afforded chromate film 
coatings which have been shown greatly 
and zine plate, Committee 
announced its meeting Phila- 
delphia that 260 chromated cadmium- 
plated panels had been exposed each 
three test sites September: Kure 
Beach, C., Bell Telephone Labora- 
tories, New York, Y.; and Rock 
Island Arsenal, Rock Island, 
ports describing the progress the 
atmospheric deterioration will pub- 
lished 1959. 

Data are now being compiled from 
comparative performance test four 
commercially produced thickness-meas- 
urement gages. Three laboratories col- 
laborated determine the 
bility these devices when used 
zine coatings. final report will 
presented the next meeting. 

1955, Committee broadened its 
include chemically reduced 
metallic coatings. Among the new 
work this field undertaken the 
committee the preparation mono- 
graph electroless nickel. The chair- 
man the group doing this work 
Moline, National Cash Register 
Co., Main and Streets, Dayton 
Ohio, who will welcome comment 
this monograph prior its publication. 

Progress was reported the collec- 
tion data hardness tests and stress 


ASTM BULLETIN 


measurement and series definitions 
terms used the electroplating in- 
dustry are being presented for commit- 
tee comment. The final draft mon- 
ograph cleaning metals prior 
electroplating ready for subcommittee 
action. 


Chemical-Resistant Mortars 


Development Testing Procedures 
Emphasized 


THE 
chemical resistance remains the primary 
study Committee C-3. The develop- 
ment suitable standards for providing 
testing procedures was emphasized 
the fall meeting the committee, held 
Suffern, The Subcommittee 
Chemical Properties, under its new 
organized and expanded enable more 
laboratories participate test pro- 
gram which will approved the 
spring meeting. Meanwhile, informa- 
tion the subject chemical resist- 
ance being collected, including that 
from European sources. The effect 
compressive strength has been found 
important factor the chemical 
resistance mortar. 

the field chemical- 
resistant mortars, two proposed methods 
test were accepted the committee 
for letter ballot following review the 
Editorial Subcommittee. Working and 
initial setting time will included 
one proposed method, the result 
round robin tests which have been con- 
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ducted three laboratories. method 
for the flexural strength silicate type 
mortars was accepted with revisions, 
which the additional provision 

Other methods tests which were re- 
viewed include proposed methods for 
absorption and apparent porosity for 
use with silicate, resin and sulfur-type 
chemical-resistant mortars; for 
coefficient expansion, with 
shrinkage, for which four 
methods are under consideration. 


Refractories 


Gas Permeability Carbon 
Refractories Moved Toward 
Standardization 


THE RESULTS inter- 
test the validity new method gas 
permeability carbon refractories were 
received Committee C-8 its Octo- 
ber meeting Bedford Springs, Pa. 
method based this work will 
presented the next meeting the 
committee during ASTM Committee 
Week. 

survey the refractories industry 
the use small scale laboratory 
test for the spalling refractory brick 
has shown that two types predominate: 
glow-bar hot plate test which twelve 
sixteen refractory bricks are placed 
end down 1470 stainless-steel 
plate, and one which the ends the 
refractory bricks are placed the open 
door glow-bar furnace. The com- 
mittee will investigate the value vis- 
ual and sonic methods determine the 
amount spalling upon the completion 
this test. 

Work the specifications for insula- 
ting fire brick furnaces having negli- 
gible atmospheric problems now com- 
plete and will presented the com- 
mittee for action. 


Concrete Pipe 


Tentative for Concrete Drain Tile 
Readied 


Committee C-13 its 
meeting Chicago, October 29, 
decided that changes should made 
the specification for Con- 
crete Sewer, Storm Drain, and Culvert 
Pipe this year, pending additional 
experience with this new tentative. 

proposed tentative specification for 
concrete drain tile has been prepared 
and circulated. The Committee plans 
recommend this new draft separate 
concrete drain tile specification from 
the present drain tile specification 4). 


Gaskets has been appointed study the 
application rubber gaskets concrete 
pipe joints and prepare draft 
tentative specification for such joints 
rubber composition. 


Electrical Insulating 
Materials 


Symposium Shows Growing Use 
Statistics Standards 


levels, interpretation test data, and 
the planning and analysis data 
interlaboratory programs, statistics are 
coming into wider use improvement 
over the old methods. 
Evidence this increasing interest and 
emphasis was provided the sympo- 
sium application statistics, held 
important feature the meetings 
Committee D-9 Virginia Beach, Va., 
November 20. Featured the 
symposium were two papers relating 
quality control, two relating mathe- 
matical statistics—one extreme value 
theory and the other correlation 
analysis—and paper the use 
statistical methods preparing mate- 
rials specifications. Symposium chair- 
man was Photiadis Westing- 
publish the papers and discussion 
Special Technical Publication. 

Committee activities resulted final 
action ballot proposed new tenta- 
tives, method for dissipation factor 
and constant polyethylene 
involving displacement the material 
benzene; specification for polyester- 
glass general-purpose laminates; pro- 
cedure for testing the fieid insulating 
oil petrcleum origin; and method 
for water insulating oil the Karl 
Fischer procedure. Several suggested 
methods were approved for submission 
the Editorial Board Committee 
D-9. These included methods for meas- 
uring corona resistance insulating 
materials, two methods for testing in- 
sulating oils, one for oxygen absorption 
and the other for measuring the ten- 
the oil oxidize. Also ap- 
proved were methods for thermal sta- 
bility varnished fabric employing 
curved electrodes with one test based 
application proof voltage and the 
other breakdown. 

The work ceramic insulation 
being reactivated under the chairman- 
Standards. The group agreed ballot 
revisions for all seven the stand- 
ards and tentatives under its jurisdic- 
tion. This action timely view 
the widespread interest ceramic in- 
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sulation, particularly the nuclear 
field and under high-temperature con- 
ditions. 

The committee planning hold 
two symposia, one the fall 1958 
Factors Affecting Dielectric Breakdown, 
the other the spring 1959 Elec- 
trostatic Phenomena. 


Glass 


Container Tests Receive 
Refined Control 


RENEWED activity the 
refinement test methods glass con- 
tainers was noted the Octcber meet- 
ing Committee C-14 Bedford 
Springs, Pa. has been found that 
closer control are 
needed the Method Polariscopic 
Examination Glass Containers 
148), and this end new series 
round-robin tests will run with re- 
port expected the spring meeting 
the committee. new type appara- 
tus being considered the Method 
Internal Pressure Test Glass Con- 
tainers 147). Close liaison also 
being maintained with the Pharm- 

Additional information the form 
new drawing and complete parts list 
was accepted desired refinement 
the Method Test for Softening Point 
Glass 338). The desirability 
developing standard method sieve 
analysis raw materials for use glass 
making was confirmed the meeting 
and draft outline procedure has 
been distributed for study. There 
need for method calibrating the 
sieves and evaluation the precision 
expected. Cooperative tests have 
been planned develop this type in- 

The committee expressed interest 
cooperating with Committee F-1 
Materials for Electron Tubes and Semi- 
conductor Devices test methods, 
but not specifications, for glass used for 
sealing purposes electron tubes and 
other similar devices. interest was 
also expressed the proposed projects 
testing window assemblies Com- 
ing Constructions. 


Structural Sandwich 
Constructions 


Test Method for Impact Resistance 
Completed 


Impact resistance sand- 
wich core can now determined 
means standard method the re- 
sult action taken the October Meet- 
ing Committee C-19 Structural 
Sandwich Constructions held the 
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Forest Products Laboratory, 
Madison, Wis. The test for this im- 
portant property augments number 
other test methods basic materials 
which the committee has developed since 
its organization 

Standard methods have been pub- 
lished for density 271), water absorp- 
tion 272), delamination strength 
honeycomb type core materials 363), 
flatwise compressive strength 365), 
and thickness 366). 
Tentative 365 was recom- 
mended for adoption standard. One 
the newest test methods which 
being published this year procedure 
for determining the effect repeated 
shear loads fatigue sandwich core 
materials 394). The need for 
method testing core materials ele- 
vated temperatures now being inves- 
tigated. proposed method for the 

determination fluid flow honey- 
comb cores under consideration, with 
ceptance this method. 

dinner meeting attended over 
fifty members and guests, talks were 
given Blomquist, Forest Prod- 
ucts Laboratory, the present Chairman 
Committee D-14 Adhesives, and 
Smith, Structures Department 
Convair. Mr. Blomquist 
“What’s New Adhesives,” and Mr. 
Smith discussed the Sandwich 
ored slides exposure 
Kure Beach, C., and the Pennsyl- 
vania State College exposure sites were 
shown John Gibbud, Chairman 
the Subcommittee Permanence, 
Durability, and Simulated Service. 


Ceramic Whitewares 


Nuclear Applications Subcommittee 
Will Help Disseminate Declassified 
Information 


modern times has been approached with 
keener interest and with greater stock- 
pile information largely unavailable 
heretofore industry than 
utilization nuclear energy. re- 
cently has this information 
leased industry for nonmilitary use. 
Ceramic materials have played large 
role this field and present great po- 
tential for more widespread 
effort assist the dissemination 
this knowledge, Subcommittee Nu- 
clear Applications was established 
the meeting Committee C-21 Bed- 
ford Springs, Pa., September 26. 

round-table discussion, sponsored 
this new subcommittee many as- 
pects the current nuclear information 
being made available industry were 
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McCreight, Woolsey, and James 
Crookston reviewed ceramic fuel ele- 
ment considerations, utilization struc- 
tural ceramics, literature and radioactive 
materials available industry, pro- 
cedures and clearances necessary for 
plant utilization radioactive mate- 
rials, and current nuclear reactor con- 
struction. 

The proposed method test for 
crazing resistance fired glazed white- 
wares autoclave treatment was pre- 
sented the committee. Progress was 
reported method test for trans- 
lucency fired whiteware materials, and 
apparatus used the Method Test 
for Impact Resistance Ceramic Table- 
ware was also presented. 

Four new subcommittees have been 
established: 
damental Properties; and 
V—Nuclear Applications. 


Porcelain Enamels 


Measurement Coefficient 
Expansion Relates Critical 
Problem 


THE COMPOUNDING por- 
celain that will have 
expansion the same order the un- 
derlying metal one the critical 
problems the porcelain enamel man- 
ufacturer. Five laboratories are now 
collaborating study standard 
method measuring coefficient ex- 
pansion using one quartz thermometer 
order control accurately the rate 
heating which critical point this 
test. 

Further work the properties por- 
celain enamel materials reported the 
October meeting Committee C-22 
Chicago includes methods determine 
the consistency enamel slip and 
standard reboil test. 
test, the severity reboiling damage ex- 
hibited the specimen could de- 
noted selecting number, with the 
help reference charts, the cube 
which would the number blisters 
per square inch. This method rating 
reboiling severity would retain the sim- 
plicity visual ratings now used with 
the addition quantitative means 
rating. great many factors and vari- 
ables are being considered setting 
systematic experiment for this test. 
The project chairman, Saunders, 
Hummel Co., Box 475, Pittsburgh 
30, Pa., would like receive any com- 
ments concerning this program. 

Fishscaling enamel defect that 
structures somewhat resembling 
scales. One the suspected causes 
the release hydrogen gas 
absorbed the base metal. Various 
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new methods measuring the amount 
hydrogen gas absorbed the enamel- 
ing iron were reviewed the meeting. 
expected that these new methods 
will soon provide data which will assist 
solving this difficult problem. 


Shipping Containers 


Revisions Water Vapor 
Permeability Methods Completed 
THREE interlaboratory 

test studies have shown that revisions 
are being completed the water vapor 
permeability methods 1008, 1251, 
and 1276, was revealed the 
meeting Committee D-10 October 
new task group study the repro- 
ducibility the incline impact test met 
define its program work. Al- 
though this Standard Method 880 has 
stood for many years, each laboratory 
has many interesting variations test- 
ing packages this machine. This 
poses problem standard procedures 
that will studied the new task 
group. 
The work interior packing con- 
tinues accelerate. The third inter- 
laboratory program dynamic testing 
ten cushioning materials having 
known characteristics, utilized pendu- 
lum and drop-type machines for the 
accelerometer tests. These tests, sum- 
marized the meeting, represent 
tremendous amount work 
form the basis procedure for dy- 
namic testing cushioning materials 
now preparation. 
Task Groups dusting and break- 
down and compatibility presented pro- 
posed methods these subjects for re- 
view and comment. 


Adhesives 


Standards Work Metal Bonding 
and Wood Adhesives Inaugurated 

THE organization two 
new subcommitteés the November 
meeting Committee D-14 Phila- 
delphia marked the beginning speci- 
fication development the fields (1) 
metal bonding, and (2) wood adhesives. 
The metal bonding group great im- 
portance now the aircraft field well 
the future the automotive and 
building construction fields. The work, 
outlined the meeting, will 
handled sections mechanical prop- 
erties, durability, metal service prepa- 
ration, and inspection and quality con- 
trol methods. 
ested contributing the standardiza- 
tion work the subcommittee 
structural metal-bonding adhesives are 
urged get touch with Mrs. 
Merriman, The Martin Co., Baltimore, 
Md. 
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The new subcommittee wood its 
first meeting reviewed problems recog- 
nition and classification the products 
and properties wood adhesives that 
should covered. Work this area, 
has been delayed some 
cause the great diversity require- 
ments for such adhesives and the lack 
suitable means for classifying these 
permit properly focused attack. The 
broad scope this new subcommittee 
will permit simultaneous approach 
these problems. Since adhesive 
consumer has the 
idea purchasing adhesive which 
will give satisfactory performance for 
the particular constructions 
his product, the first work will per- 
formance standards. 
composed two elements— 
durability, and working properties 
useful characteristics. meaning- 
ful, standard specification should pro- 
vide assurance that the complete antici- 
pated performance the adhesive pur- 
chased under this specification will 
met. 

The subcommittee 
distinct areas performance charac- 
teristics: the construction for which the 
adhesive used, the durability 
requirements based exposure, and 
working properties anticipated the 
manner which the adhesive 
used. 

recommended 
for sampling adhesives was presented 
the meeting for committee attention 
and comment. 

Other standards process are: speci- 
fications adhesives for acoustical tile, 
method determine the nonvolatile 
content phenol, resorcinol, and mela- 
mine adhesives, and the determination 
nonvolatile content solvent-type 
resin adhesives. 


Engine Antifreezes 


Corrosion Studies Aided 
New Test 


THE PROBLEM corrosive- 
ness engine antifreezes has been one 
long standing the automotive in- 
dustry. Committee D-15, along with 
many other agencies, 
much information discourage the use 
mineral salts freezing point de- 
pressant for coolants. 
volume engine antifreezes presently 
uses methanol and 
These materials will also cause corrosion 
some extent and inhibitors must 
added for improved protection. Water 
used diluent for antifreezes varies 
composition throughout the United 
States and variations the engines 
themselves all play the corro- 
sion problem. 


The committee has, for the past sev- 
eral years, conducted collaborative test 
programs produce satisfactory cor- 
rosion test for antifreezes. The three- 
phase program includes: glassware 
screen test, bench test capable 
equivalent service simulation, and 
1955, the committee 
published the first phase the test 
program issuing the Tentative 
Method for Glassware Corrosion Test 
for Engine Antifreezes 
this method, six metal specimens are 
placed antifreeze diluted with dis- 
tilled water and circulated aeration. 

the meeting Committee D-15 
November 15, the completed appara- 
tus for the second phase, the 
bench equipment test, was announced, 


reservoir (see above) equivalent size 
and material engine block reser- 
voir has been designed that three 
sets metal test specimens may 
mounted lid can opened 
for sandblast cleaning, permitting reuse. 
For the first interlaboratory test 
gram this equipment, about twenty 
units are being fabricated. Information 
concerning the purchase this reservoir 
and the procedures used fer this 
program may had from Hatch, 
Paint and Chemical Laboratory, Aber- 
deen Proving Ground, Md. 


Plastics 


Five Plastic Pipe Specifications 
Among Eleven New Tentatives 


Nearly 
tended the meetings Committee D-20 
held Virginia Beach, November 
20-22. Judging from the number 
new methods ap- 
proved for ballot the committee, 
good account was made the time spent 
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there. Approved for ballot were eleven 
new tentatives including five relating 
pipe: Dimensions for acryloni- 
trile-butadiene-styrene pipe; 
specifications for solvent 
and polyethylene pipe; and two burst 
test methods, one for short-time and the 
other for long-time tests. 
cluded the list are tests for Vicat 
softening point plastics, method for 
dilute solution viscosity polyethylene, 
and method for bearing load rein- 
plastics panels. Specifications 
approved for ballot 
oriented polystyrene sheet, nonrigid 
poly(vinyl chloride) film, and random 
chopped glass fibers and mat for use 
reinforcement plastics. 

particular interest those con- 
cerned with the use plastics build- 
ings was the report progress the 
radiant panel fire test. Work this 
method has progressed the point 
Committee E-5 Fire Tests Mate- 
rials and Construction for consideration 
and recommendation tentative 
method. 

new fields work, number new 
projects have been turned over sub- 
committees for initiation. These cover 
tests for coefficient friction, flexibility 
film, dart and ball impact tests, fungus 
resistance, color, staining, and several 
others. Also included the results 
the questionnaire was definite evi- 
dence interest sampling and inter- 
laboratory test procedures. 
these interests may taken hand 
and work initiated, the chairman the 
committee was authorized establish 
new subcommittee covering statistical 
matters and, particular, sampling 
plans and interlaboratory testing. 

special feature the meeting was 
evening research session. Four pa- 
pers were presented covering fiberglas 
flake reinforcement, 
odology for environmental stress-crack- 
ing data, new rheometer for thermo- 
plastics, and behavior 
methacrylate) plastics under uniform 
load. Webber, vice-chairman 
the committee, presided. 


Electron Tubes 
Interface Imp Won’t Cooperate 


INTERFACE 
that performance-robbing imp 
won’t cooperate. 
persists having value just outside 
the accurate range most the instru- 
ments for measuring great many 
tubes. This information was part 
report extensive analysis the 
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Bell Telephone Laboratories inter- 
laboratory data interface impedance 
measurements. report was pre- 
sented the meeting Committee 
Materials for Electron Tubes and 
Semiconductor Devices, held Skytop, 
Pa., November. Analysis data 
from these tests which had been col- 
lected punch revealed the ability 
the industry make interface imped- 
ance measurements. was found 
that within the normal sensitivity the 
instruments used, described ASTM 
Methods 300, the reproducibility was 
good. However, outside this range and 
particularly when measuring very low 
values impedance, reproducibility 
was poor. Quite few the tubes 
measured fell the range poor sensi- 
tivity the instruments. The results 
indicate the direction the committee’s 
efforts should take improving the 
method for interface impedance meas- 
urements. 

Another elusive problem the elec- 
tron tube part involves the adherence 
the oxide coating nickel-cathode 
sleeves. One the difficulties de- 
termining the cause poor adhesion 
that there known method for 
measuring the adhesion 
group the committee has drafted 
statement the problem for publica- 
tion the Society’s collection prob- 
lems “Challenges Materials Re- 
search.” hoped this means 
not represented the committee 
making some contribution 
solution. 


The subcommittee 
metallic seals had very active session. 
Sections have been organized metal- 
lic and nonmetallic materials for seals, 
metal sealing wires, and standard seals. 
good deal effort has been toward 
developing test for thickness the 
oxide coating lead wires. 
that reproducible method had been 
devised involving the comparison the 
color the oxide coating the wire 
with that color standards. The 
group concerned with standard seals 
developing standard ceramic metal 
seals and standard glass metal seals. 
Effort toward development two 
standard test specimens—one for ten- 
sion tests and the other for tension, 
compressive, and shear tests. 

Work luminescent materials pro- 
gressing the point where the commit- 
tee about ready suggest proce- 
dure for measuring wet strength phos- 
phor screens. Work progressing also 
development for dry 
strength. 

The subcommittee strip 
rently concerned with methods for car- 
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bon adherence, content, and thermal 
emissivity. 

Some the problems confronting the 
wire subcommittee are concerned with 
the measurement hot resistance 
wire and specification lead wires for 
miniature tubes. Bearing those 
are those having with the 
use series string heaters 
ated problems control heater cur- 
rert. 

The insulator group has completed 
work the development specifica- 
tion for aluminum oxide powder and 
prepared recommend for publica- 
tion tentative. 


Leather 
Maeser Test Ahead 


How one measure 
the effect water leather? While 
the average person does not deliberately 
wade puddles see his shoes are 
waterproof, wet may very prac- 
tical concern for the sportsman, the 
outdoor worker, and the soldier. The 
problem how measure the penetra- 
tion water through leather was one 
several that held the attention the 
Joint ALCA-ASTM 
Leather its meeting October 
and 18, the Hotel 
Cincinnati. 

extensive interlaboratory test was 
reported, involving the evaluation 
nine different types upper leather 
laboratories and using seven 
different test methods tor measuring 
water penetration. While, might 
expected, there was considerable spread 
the results, one method—a dynamic 
flexing test developed Maeser, 
United Shoe Machinery Co., and use 
for sometime—was selected for further 
consideration. This method 
drafted and circulated for ballot. 

have important bearing its ap- 
pearance and utility such applica- 
tions upholstery and clothing. The 
committee has investigated method 
for determining crocking and will draft 
for ballot. Other methods bearing 
surface characteristics 
gated are for measurement tendency 
finish crack upon flexing, resist- 
ance scuffing, and 
Plans are under way for extensive 
investigation methods for evaluating 
light fastness. The test program will 
involve nine different types leather 
with three colors for each type, and the 
test program will include several labora- 
tory light sources, some involving only 
light and others adding the effects 
water and humidity. Results these 
tests from three different 
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will compared with those from speci- 
mens exposed outdoors the General 
Motors exposure test facility south- 
ern Florida. 

The committee also has very active 
and full program for the establishment 
standard procedures for sampling 
and conditioning, and for various me- 
chanical tests including tension, tongue 
tear, stitch tear, ete. 

Much the discussion both the 
meetings and the hotel corridors, was 
attempting answer the questions: 
“what these tests mean?—what 
applied?—how are the results in- 
The committee keenly 
aware the importance significance 
and applicability tests and was 
established policy that all methods 
recommended tentative would 
studied carefully from this point 
view that the users the tests might 
guided interpreting the results ob- 
tained. 


Nuclear Engineering and 
Science Conference 


one more than 
thirty engineering and scientific societies 
sponsoring the Fourth Nuclear Engineer- 
ing and Science Conference held 
the Chicago International Amphitheatre 
March. expected that approxi- 
mately 200 papers will presented 
technical sessions. 

The National Industrial Conference 
Board and the Atomic Industrial Forum, 
Inc., will jointly sponsor Atomic 
Energy Management Conference which 
will part the Congress. The con- 
ference designed provide manage- 
ment with comprehensive review the 
progress that being made throughout 
the world the development low-cost 
nuclear power and other industrial uses 
atomic energy. 

The Industrial Forum, 
will held conjunction 
with the technical sessions the Con- 
gress and will feature the latest develop- 
ments industrial uses atomic energy. 
Registration for Atomfair open 
Congress delegates and 
minded people industry. 

Preprints papers will available 
advance nominal cost. They may 
ordered from the order form distrib- 
uted January with the Advance Pro- 
gram. 

Copies the Advance Program may 
obtained from the secretaries the 
secretary the Engineers’ Joint 
Council, 39th St., New York 18, 
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SERIES 


New SBR Numbers 


Assignments Committee Rubber 


D-11 Rub- 
ber and Rubber-like Materials has as- 
diene rubbers, namely SBR 1061 and 
SBR 1551. While these two SBR num- 
bers have been use for some time, they 
have now been assigned and made part 
the system code numbers for syn- 
thetic elastomers. The assignment 
these numbers accordance with the 
practice established Subcommittee 
Synthetic Elastomers Com- 
mittee D-11, and agreed earlier this 
year the committee, the Society, and 
private producers SBR and SBR lati- 


ces. The code numbers previously as- 
signed five styrene-butadiene rubbers 
(SBR) and three SBR latices were 
covered the ASTM Sep- 
tember, 1957, page 18. 

These two new SBR numbers are in- 
cluded the letter ballot now under 
way Committee D-11, order 
bring date the Tentative Recom- 
mended Practice for 
Types Styrene Rubbers 1419 

The two new SBR numbers and the 
corresponding product descriptions are 
shown Table 


TABLE I.—-ASSIGN MENT NEW CODE NUMBERS—ASTM 1419 


DESCRIPTION TYPES STYI 
Number Assigned 


Date assigned 
Distinctive 


Texas-U. 


SBR 1061 


ENE-BUTADIENE RUBBERS (SBR). 


SBR 1551 


9/5/57 9/5/57 
Chemical Co. 
NST SBR 1000 Type 


Texas-U. s. Chemical Co. 
NST Type 


Close previous number, any 1061 1551 
Type NST hot unpigmented NST cold unpigmented 
Nominal temp, deg. Fahr. 
Activator FRA 
Shortstop 
Antioxidant NST 
Catalyst OHP 
Emulsifier 
Nominal bound styrene, per cent 23.5 
Conversion, per cent 68 60 
Mooney viscosity, ML, 1 + 4, 

Coagulation 

Note: Abbreviations and symbols are defined follows: fatty acid. FRA free 
radical type, that iron-pyrophosphate peroxamine sulfoxylate. 
NST nonstaining. OHP organic hydroperoxide. persulfate. rosin acid. 


salt-acid. 


College-Industry Conference 


New Concepts the Ed- 
ucation and Development Technical 
Manpower the theme the 1958 
College-Industry Conference 
American Society for Engineering Edu- 
cation held the University 
Michigan, January and 31. 

Four speakers will present the new 
concepts arising from current research: 
Paul Reinert, president St. Louis 
University, will speak Concepts 
Education from the President’s Com- 
mittee Education Beyond High 
School’; Andrew A. Kucher, vice- 
president engineering and research, 
Ford Motor Co., will have “New 
Concepts Engineering” his topic; 
Donald Pelz, University Michigan 
Survey Research Center, Con- 
cepts Useful Motivating Engineering 


and Technical llee Daniel- 
son John Riegel, University 
Michigan Bureau Industrial Rela- 
tions, Management Concepts Ob- 
tained Through Interviews with Em- 
ployed Engineers and Technicians.”’ 
Four additional speakers will describe 
new programs designed their com- 
panies utilize new concepts pro- 
fessional development—W. Collings, 
president Dow-Corning Corp.; 
Sivacek, chief engineer, King-Seeley 
engineering training for Western Electric 
Co.; French, director engineer- 
ing personnel for Whirlpool-Seeger Corp. 
Additional information can ob- 
tained from the University Mich- 
igan, College Engineering, 255 West 
Engineering Building, Ann Arbor, Mich. 
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OTHER EVENTS 


December Assn. for the 
Advancement Science, 12th Annual 
Meeting, Claypool Hotel, Indianapolis, 
Ind. 

January National Symposium 
Reliability and Quality Control Electron- 
ics, Statler Hotel, Washington, 

January 9-10—American Society for Engi- 
neering Education, Education Div., Mid- 
winter Meeting, Dallas, Tex. 

January Automotive Engi- 
neers, Annual Meeting and Engineering 
Display, Sheraton-Cadillac and Statler 
Hotels, Detroit, Mich. 

January Road Builders 
Assn., Annual Convention and Highway 
Materials and Services Exhibit, Sheraton- 
Park Hotel, Washington, D. C. 

Electrical Engineers, Winter Meeting, 
Hotel Statler, New York, 

January Society Heating 
and Air-Conditioning Engineers, 64th 
Annual Meeting, Penn Sheraton Hotel, 
Pittsburgh, Pa. 

January the Aero- 
nautical Sciences, Annual Meeting, Hotel 
Sheraton-Astor, New York, 

January 
Electrical Engineers, Committee on Tech- 
nical Operations, New York, N. Y. 


January 28—Mining and Metallurgical 


Society America, Annual Meeting, 
New York, 

January Electronics and 
Television Mfgs. Assn., Conference 
Automation, Arizona State College 
Phoenix, Ariz. 

January Plastics 
Engineers, 14th Annual Technical Con- 
ference, Sheraton-Cadillac Hotel, Detroit, 
Mich. 

January 29-30—American Welding Society, 
Section, and Armour Research 
Foundation, Midwest Welding Conference, 
Illinois Institute of Technology, Chicago, 
Til 


January Society for Engi- 
neering Education, College-Industry Con- 
ference the Relations with Industry 
Div., University Michigan, Ann Arbor, 
Mich. 

February the Plastics 
Industry, Reinforced Plastics Div., Edge- 
water Beach Hotel, Chicago, 

February Sand and Gravel 
Assn. and National Ready Mixed Concrete 
Assn., Joint Convention, Conrad Hilton 
Hotel and Coliseum, Chicago, 

February Inst. Mining, 
Metallurgical and Petroleum Engineers, 
Annual Meeting, Hotel Statler, New York, 


February 24-26—National Concrete 
Products Assn., 9th Annual Convention, 
Seigniory Club, Montebello, Quebec. 

February Concrete Con- 
tractors Assn., Ist Annual Convention, 
and Coliseum, 
Chicago, 

February Society Civil 
Engineers, National Convention, Sherman 
Hotel, Chicago, 

February Concrete Insti- 

tute, 54th Annual Convention, Morrison 

Hotel, Chicago, 


Standards Engineers’ Honors 


THE HIGHEST award 
the Standards 
Honorary Life 
stowed September upon Howard 
Coonley, vice-chairman the board, 
Research-Cottrell, New York. 

the Sixth Annual Meeting Awards 
Luncheon Fellowships were awarded 
three SES members: Cyril Ains- 
worth, Healy, and George Noble. 
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What Can Done Improve Alloy Phase Nomenclature? 


Report Nomenclature Committee E-4 Metallography 


During the past few years, Subcommittee III ASTM Committee E-4 
Metallography has been engaged developing improved nomen- 


clature for metallic phases. 


number experts various countries 


also contributed ideas and constructive criticism during the years pre- 
paratory work. The subcommittee has tentatively arrived possible 
scheme for systematic phase nomenclature which appears the accom- 


panying article. 


being submitted the leading metallurgical so- 


cieties throughout the world with invitation for them submit critical 


comments, suggest alternative systems. 


hoped that the various 


national institutions will collaborate the making this scheme known 
their members and making suggestions regarding the eventual adop- 


tion unified system nomenclature. 


CURRENT metallurgical 
literature, the phases occurring binary 
and more complex alloy systems are 
usually named Greek letters (for ex- 
ample, ete.), Latin 
capital letters (for 
phases, such and the aluminum 
copper-magnesium system), chem- 
ical formulae (for example CdSb, 
These three types 
phase designation overlap, that 
phase referred some authors 
Cu;Zng commonly designated also 
y-brass. phase nomen- 
clature not systematic and not unique. 

The assignment Greek letters 
various phases has been rather arbitrary. 
Isomorphous phases different binary 
systems have frequently 
different names. the 
sigma phase the iron-chromium sys- 
tem and the gamma phase the cobalt- 


NOTE.—DISCUSSION THIS PAPER 
INVITED. Address all communications 
ASTM Headquarters, 1916 Race St., Phil- 
adelphia Pa. 


1K. W. Andrews, United Steel Companies, 
Ltd., England; R. S. Busk, The Dow Chemi- 
eal Co., U.S.A.; Fink, Aluminum 
Company America, Max Hansen, 
Metallgesellschaft, Frankfurt a.M. Germany; 
Hume-Rothery, University Oxford, 
England; Laves, Polytechnic Institute, 
Zurich, Switzerland; Lyman, American 
Society for Metals, Marsh, 
Bethlehem Steel Co., U.S.A.; Raynor, 
University Birmingham, England; 
Rhines, Carnegie Institute Technology, 
U.S.A.; C. S. Smith, University of Chicago, 
U.S.A.; A. J. C. Wilson, University College, 
Wales (U. K.); Beck, University 
Illinois, U.S.A.; chairman. 
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chromium system are isomorphous; 
many other similar cases, the im- 
plied difficulty became evident when 
was found that 
chromium ternary system the two iso- 
morphous binary phases are connected 
continuous ternary solid solution 
field. situations, where the two 
ends continuous solid solution field 
bear different names, the present con- 
fusion phase nomenclature clearly 
brought light. Undoubtedly, sys- 
tematic phase nomenclature should 
free from such self-contradictions. The 
problem becoming increasing prac- 
tical importance the group investi- 
gated ternary and more complex phase 


diagrams rapidly growing. 


The avoiding such con- 
tradictions lies the fact that the 
time names are assigned the phases 
occurring binary systems, the corre- 
sponding ternary and more complex 
systems are usually not well 
this were not so, and one could start for 
instance with single n+1 dimensional 
phase diagram (n—1 composition vari- 
ables, temperature, and pressure) for the 
easy eliminate contradictions. All 
one would have assign name 
each phase that identified 
continuous field this dimensional 
phase diagram and that separated 
from other phases 2-phase multi- 
ple-phase fields. Phase diagrams 
lower complexity may considered 
sections through the n+1 dimensional 
phase diagram. all sectional single 
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phase fields derived from certain n+1 
dimensional phase field would given 
the same name when they occur the 
separate sectional systems, obviously 
contradictions could arise when the 
phase diagrams lower complexity are 
combined into more complex diagrams. 
However, since actual knowledge pro- 
gresses from simpler toward more com- 
plex systems, desirable find 
more practicable basis for systematic 
and unique phase nomenclature. 


Basis for Rational Phase Nomen- 
clature 


appears that the most likely basis 
upon which self-consistent systematic 
nomenclature might built 
structure. Although possi- 
ble some cases for continuous solid- 
solution field connect crystal struc- 
tures that differ certain respects, (and 
is, furthermore, means certain 
that all phases with the same crystal 
structure, which occur sectional phase 
diagrams, will combine into 
phase field the n+1 dimensional dia- 
gram mentioned above) the use the 
erystal structure appears the best 
available basis for self-consistent phase 
nomenclature. The outline system 
nomenclature based this expecta- 
tion described below. 

The basic requirements for rational 
phase nomenclature may summarized 
follows: single system nomen- 
clature should applicable all metal- 
phases. Each phase should have only 
one name, uniquely identifying it. The 
system should assure freedom from 
contradiction when phase diagrams 
lower complexity are 
more complex ones. addition 
these requirements, there 
important practical one: the symbols 
used for phase designation should 
simple possible. This requirement 
prevents the use phase designations 
for the purpose conveying additional 
information that not necessary for the 
unique identification phase. 
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order carry additional information, 
the phase designation would have 
made more elaborate, which 
desirable. 


Tentative Outline Possible Phase 
Nomenclature for Metallic Systems 


The suggested symbol used for 
designating phase would consist 
two parts. The first part list the 
chemical symbols the elements oc- 
curring the phase significant quanti- 
ties; these chemical symbols are listed 
order decreasing atomic percentage, 
and are placed 
(parentheses). The second part the 
phase designation describes the crystal 
structure the phase. 

The chemical symbols the elements, 
listed the first part, are separated 
commas, for example: (Cu,Zn)2C where 
example the crystal structure 
symbols discussed later 
though this arrangement generally ap- 
plicable, particularly appropriate for 
typical phases, such electron 
compounds and phases with wide ranges 
emphasize that the phase consists 
uninterrupted series solid solutions 
between the components, the chemical 
symbols the elements may sep- 
arated hyphens, for example: (Cu- 
that the phase may essentially ionic 
covalent nature, emphasize that 
the use chemical formula justi- 
fied the crystal structure, Laves 
phases and other 
the listing the components 
may replaced suitable chem- 
ical formula, such (FesC) 
Since the alternative use chemical 
symbols, separated commas, and 
chemical formulae would not endanger 
unique identification the phase, the 
choice may left some measure 
the preference the individual user. 
However, should pointed out that 
some cases where chemical formulae 
had been used the past, the same 
phase was afterwards found occur 
analogous systems varying atomic 
ratios. case point the occurrence 
the sigma phase compositions 
approximately corresponding all 
the following formulae: VFe, 
the electron compounds. such 
cases, which may mean the majority 
typically metallic phases, the justifica- 
tion the chemical formula the basis 
significance may subject question. 

Whenever phase designation used 


Ewald, al, Strukturbericht, Akade- 
mische Verlagsgesellschaft, Leipzig, 1913 to 
1939. 
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conjunction with phase 
diagram which the components are 
already indicated, the first part the 
symbol may omitted altogether. 
The use the complete symbol here 
may not only unnecessary, but also 
too cumbersome and space consuming. 
Thus, for example, referring the 
face-centered cubic solid solution phase 
the copper-zine system, sufficient 
use the structure symbol, since 
completely specifies the phase referred 
to. should made when 
system has two separate phases the 
same structure, which can distin- 
guished from each other listing the 
components the proper order, for 
example: (Cu,Ag)4F and 
designate the two face centered cubic 
terminal solid solutions the copper- 
silver system. Another case where the 
first part the symbol used for phase 
designation can omitted where refer- 
ence made common properties 
structurally related phases, regardless 
the specific chemical composition. This 
provision conforms general practice 
the brittleness the sigma phase, for 
instance. 

The second part the symbol desig- 
nating phase should 
structure. Features desirable 
structure symbol for phase 
designation are easy pronunciation, easy 
typing and printing, and adaptability 
punched card techniques. These con- 
siderations would favor the use the 
Latin (either capital lower 
case) and arabic numerals, without 
that had been used the Struktur- 
bericht? satisfies these conditions, and 
also quite widely known. Despite 
these advantages, for reasons outlined 
the Appendix, was felt that the 
scheme structure designation 
described the following would 
more satisfactory. 

The suggested structure designation 
incorporates capital letter (printed 
italics, typed underlined) specifying 
one the Bravais lattices. For ease 
memorizing, the primitive lattices 
were designated, far possible, with 
capital letter corresponding the 
initial the crystal system concerned 
(for instance: for primitive cubic, 
for primitive tetragonal, 
sequent capital letters the alphabet 
were then used much possible 


designate the corresponding 


centered Bravais lattices, this order. 
Exceptions were allowed, for instance 
the case cubie lattices, again for 
mnemonic reasons for body centered 
cubic and for face centered cubic). 
The list Bravais lattices, with the 


ASTM BULLETIN 


designation suggested for each, given 


Table 


TABLE I.—BRAVAIS LATTICES. 


ortho- 

ortho- 
rhombic 

ortho- 


rhombic 
primitive tetragonal centered 
ortho- 
rhombic 
primitive 
monoclinic 


U centered tetragonal 


R rhombohedral centered 
monoclinic 
H hexagonal Z triclinic 


Another feature the structure designa- 
tion considered number giving the 
number atoms per unit 
number precedes the symbol designating 
the Bravais lattice 
confusion with Strukturbericht designa- 
tions. Since, many cases, there 
more than one structure known with the 
same Bravais lattice and the same num- 
ber atoms per unit cell, such cases 
additional lower case letter inserted 
between the number and the capital 
letter, that different structures may 
distinguished from each other. Table 
lists metallic structures, each identi- 
fied typical representative, together 
with the suggested structure designa- 
tions. Many the more complex 
structures listed here for the sake 
reasonable completeness will probably 
infrequent practical use metal- 
lurgical engineers. 

may pointed out that the lower 
case letter (for example could 
omitted for many purposes, without 
loss clarity. Conversely, such 
letter could included where not 
present used, the desirability such 
change indicated subsequent work. 

simple extension the suggested 
scheme could adopted users who 
wished give more complete informa- 
tion regarding crystal structure, 
substituting for the number atoms per 
unit cell the numbers 
ically equivalent atoms various lattice 
positions (for example the symbol for 
8-Mn structure may expanded from 
ever, that the structure designations for 
the phases most commonly referred 
practice metallurgical engineers 
would remain very 
symbols, such 4F, 2B, and 2H—a 
very desirable practical feature. 

the relatively few instances where 
the crystal structure changes gradually 
from one another within single solid- 
solution field, the Bravais lattice 
usually the same type for both 
tures, and only the number atoms 
per unit cell changes 
amples this kind: 
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Interstitial solid solutions based 
face centered cubic structure 
which the holes are pro- 
gressively filled interstitial atoms 
until finally NaCl-type structure 
attained. The solid solution 
bon austenite this general type, 
although terminates long before reach- 
ing the full NaCl-structure. 

(4H) may filled until finally 

take interstitial atoms into solid solu- 
tion until finally structure 
(16F) reached. 

all such cases the structure symbol 
may express the variable number 
atoms per unit cell. For the first ex- 
ample listed, the symbol for the 
second, for the third, may 
used. Where the change only 
partial, austenite, symbol such 
4+xF suitable show that the 
number atoms increases from 
higher, temperature-dependent value. 

further research should uncover 
some instances continuous solid solu- 
tions with gradually changing Bravais 
lattice, these could similarly desig- 
continuous solid solution field between 
cubic and tetragonal structure). 

distinct phases the same structure 
occur, these phases may distinguished 
from each other affixing after the 
capital letter (italics) designating the 
Bravais lattice lower case (roman) 
letter (for example Thus, 
the aluminum-zine system (Fig. 
the critical temperature the two co- 
existing face phases may 
the critical the single face 
phase would desig- 
nated simply some instances 
kind differentiation changing the 
sequence the chemical symbols the 
bracket the first part the phase 
designation, correspond with the 
different compositions the two phases 
identical structure. This device, 
which was discussed previously, ap- 
pears particularly useful when 
the two phases the same crystal 
structure are phases, that 
their compositions are decisively differ- 
ent from each other. Both kinds 
differentiation might used together, 
desired. For example, the copper- 
silver system the copper-rich solid solu- 
tion might designated (Cu,Ag)4Fa, 
and the silver-rich solid solution 
(Ag, the ternary copper- 
silver-gold system (Fig. 
designations could used the com- 
position range where two face-centered 
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TABLE II.—DESIGNATION METALLIC STRUCTURES. 


Structure 
Represented New 
Symbol 


Structure 


Diamond 

Sn 

In 2U: MgZne 
3H: CuAl:. 
Graphite (a) 
Graphite (8)... 
Hg. PbCh. 
(a) 

U 

(8). 

Np (a). Get: 
Np 4T: AuT 
TiCus (8) ZrSiz 

Po (a) 

Po (8) 

Se (a) Mle 
Se (3) 32Mb CoGer. 
NaCl.. 
CsCl 
ZnS (Sph.) LiZns 
(W) 4Hb CoA 
NiAs 
6Ha 
LiOH..... 
PbO... 4Te Mend 
NiS (Mill.) 6Ra 
Ges 80b NiAls 
Pts 4Td 

12Ha 

AuCd 40 

FeSi.... 8Cb 

FeB.. SOc 


Sns... 80d 
MnP..... 80e 
NaTl 16Fa 
16F 
6He 
TeSe... 16U a 
UCo 16B 
AgZn.. 9Ha 
CaSi.... 
NiSi (») 80f — 
CdSb 160a 
CrB.. 8Se 
MoB.... 16Ub 
2Hb 
MoC (a) 

BN. 

As8... 

Tie... 

Caks. 

MgAgAs 


designation (Cu,Ag,Au)4F 
sufficient when referring solid solution 
alloys the single-phase field. the 
designation used conjunction with 
phase diagram which the 
chemical symbols the components, 
symbols the phase designations (see 
diagrams even the structure symbols 
themselves would too bulky for easy 
inclusion the appropriate phase fields. 
such cases simple one-letter symbols 
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Represented 


Structure 
Represented New 
Symbol 


New 


Symbol 


3Hb 
6Hd 200a 
6Ua 40T 
6Ub 200b 
6Rb 
12Hb UsSie 10Tb 
24P 25ns 10H 
12Ua 
60 5Rb 
20M 
120a d 7Ra 
3He 56Fa 
5Ra Th: tee 28B 
NisS 14N 
24Ha Tas 14P 
12bO 
6T “esZmo. 52Ba 
9He 52Bb 
12P 
72Q 116Fa 
We 13R 
76B 
24Q 16Hb 
68F 
ISHa ‘rsAls 26R 
‘Oo 28H 
12Ub 116Fb 
248 Sigma 30Tb 
Als 
12N CooAls. 22M 
162B 
IrsSnz... 
Mg:Gaz 
MoeB 
160b 
24Hb 
16Ue¢ 
16Ha 
SOh 
9Hd 
16Ud 
160d 
CuFes 
10Ua 
NiSbS 
20P NaHF 
20S CuSbS: 
20T 
40Q Spinel... 
15R 
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(for example lower case italics) may 
used, together with adjoining legend 
table relating the symbols used the 
diagram those corresponding the 
structure, described before. 

Phases with unknown crystal struc- 
tures might designated Greek 
letters. For example: 
each Greek letter there corresponds 
characteristic X-ray diffraction pattern, 
yet unindexed, that phases 
different alloy systems having the same 
(unknown) crystal structure would 
assigned the same Greek letter. When 
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Cal.) 
Krenn.) 
PtPbs. 
MnB.... 
28U 
BaHgu.. 
¢ 
| ‘iG 


Fig. Al-Zn phase diagram 
Fig. Cu-Zn phase diagram with the phases identified according 
with the phases identified according the proposed phase nomenclature. 


the proposed phase nomenclature. 


the structure determined with cer- 
tainty, the Greek letter the phase 


F.N. Rhines contributed the follow- 


designation may replaced the 
corresponding structure symbol. 


APPENDIX 


symbols 52bB and 52C are both used for 


Fig. isothermal section 
the Cu-Ag-Au phase designations pro- 
posed. 


structures. This question has 


ing comments the system nomencla- gamma brass type structures also been given considerable attention 
ture described and proposed another sys- In regard to the first item, it should be the discussions of members of the subcom- 
tem it. His main points were remembered that the same Bravais lattice mittee. The conclusion has been reached 
follows: and the same number atoms per unit those participating these discussions 
Crystal structure irrelevant from the cell certainly does not assure that the that the suggested system structure 
point view nomenclature, since phases structures are the same. The example designation was decidedly superior the 
are defined not properties, such cited illustrate the second item may old Strukturbericht scheme, being much 
structure, hardness color, but terms used point out that the two structures, less arbitrary and conveying easily 
uninterrupted although related, are memorized symbolism great deal more 
ture-pressure fields phase diagrams. This may seen, for instance, the information relating 
futile attempt reconcile the dis- number atoms per unit cell replaced Since the Structure Reports published 
crepancies that must arise from using both cases the numbers equivalent after the war Strukturbericht type sym- 
atomistic basis for naming species atoms the various lattice positions bols have longer been assigned newly 
thermodynamic and discovered structures, was concluded 
arbitrary system naming phases will has been pointed out that the that the changeover the new, more 
the satisfactory, such the follow- symbols for phases related each other meaningful, system structure designa- 
ing: transformation tion could successfully accomplisned 
(a) Designate all terminal phases not show this relationship (for example the near future. 
chemical symbols, using Greek subscripts see Fig. 1). extensive report was made 
e farious struc res W t t é fe scene structure ‘signa- 
the same Bravais lattice and the same tion based 
number atoms arbitrary. Consider- physically equivalent sets points the 
able thought was given various mem- lattice. Much meaningful information 
numerical bers the the desira- can transmitted designation that 
bility using instead symbols describing indicates the lattice complexes present 
some characteristic features the struc- the structure considered. Despite the 
ated designations made the symbols 
tures concerned. However, the end undeniable value such system 

the conclusion was reached that this par- designations, was concluded that the 
ticular arbitrary part the otherwise length and complexity these designa- 
newly phase may meaningful nomenclature could tions (for example C16161927 for gamma 

registered with assigned name. eliminated without unduly increasing the brass and for alpha manga- 

The point has been raised that the number digits used and complicating nese) would prevent their use practical 
structure symbols suggested, sometimes the structure designation extent that phase nomenclature. Although these des- 
imply similarity between dissimilar phases would make impracticable. ignations certainly give much more com- 
(for example and are dis- The view has been expressed that plete description the structure than 
similar structures), and conversely, that would preferable use the familiar those suggested above, for the limited 
they times disguise similarity between Strukturbericht symbols, rather than purposes unique phase designation the 
structures (for introduce new system for designating additional information not necessary. 
218) ASTM BULLETIN December 1957 
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Constant Head Rate Testing Machine with 
Instantaneous Speed Change 


Speed changes large 1,000,000 with and without intermediate 
steps can continuously changed function time strain over 


THE study the 
strength materials and the mecha- 
nisms flow and fracture, the influence 
the rate strain paramount. 
Ludwik (1)! his early work tin 
wires normal temperatures pointed 
out that the ultimate strength increases 
the logarithm the strain rate. This 
relationship was confirmed over 
limited range rates for other materials 
This latter work also pointed out 
that for some materials over range 
temperatures, the relationship between 
stress and strain rate can expressed 
power function hyperbolic sine 
function. 

Perhaps other mechanism flow 
has received more attention than that 
the yield point mild The influ- 
ence rate loading and the rate 
straining the yield stresses mild 
steel has been pointed out Davis 
(3) and Manjoine (4). early 1909, 
Chatelier (5) showed that low- 
carbon steel the maximum the ulti- 
mate strength function tempera- 
ture could shifted higher tem- 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
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munications ASTM Headquarters, 1916 
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the Society, June 1957. 
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perature level increasing the speed 
testing. MacGregor, (6), using 
the data Manjoine (4), illus- 
trate that the aging peak followed 
velocity-modified temperature based 
the chemical rate theory. Zener, 
(7), also showed, from the data Nadai, 
strain rate and temperature, that the 
heat activation for the flow mecha- 
nism could calculated for copper and 
steel for given temperature range. 


Strength Materials 

From the above can seen that 
the strength material depends 
large extent the rate deformation. 
engineering applications, the rate 
deformation may extend from impact 
explosion rates very low creep rates. 
For design, the engineer must use the 
value strength corresponding the 
rate loading encountered service. 
has also been pointed out that dif- 
ferent types tests material can 


MANJOINE, research engineer, Mechanics Dept., Westing- 


house Research Labs., 


Pittsburgh, Pa., since 1940, has published 


many papers the effect strain rate plastic flow metals and 


creep-rupture testing. 


WESSEL, research engineer, Dept., Westinghouse 
Research Laboratories, has for several years been engaged the 
study factors determining the strength metal with particular 
recent effort the subject brittle fracture. 


” 


PRYLE, research technician, Metallurgy Dept., Westinghouse 
Research Laboratories, has been working the field mechanical 
testing with special emphasis the development new testing 


apparatus and techniques. 
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A—Heavy frame 

B—Electric force gage 

C—Test specimen 

D—Aligning joints 

E—-Furnace 

jack for lower head motion 


speed drive system 

H—Control panel 

rate indicator 

J—Autographie recorder of load and defor- 
mation 


Fig. strain rate machine. 


correlated compared the same rate 
deformation (8). 

Equally important the study the 
mechanisms flow and fracture 
metals. The activation energy 
flow process can obtained many 
cases from data constant strain rate 
tests over range temperatures. 
change the mechanism flow occurs 
result strain aging precipita- 
tion, discontinuous yielding observed 
and the flow stress will decrease with 
increasing rate strain the 
exploration this phenomenon 
desirable vary the strain rate with 
time constant temperature. 

The mode fracture both low and 
elevated temperatures shows 
tion from ductile brittle. For most 
the body centered-cubic and some close- 
packed-hexagonal metals 
purity, the low-temperature ductile-to- 
brittle transition continuing prob- 
lem (10). Strain rate known have 
considerable influence determining the 
temperature range which the low tem- 
perature ductile-to-brittle transition oc- 
curs; increasing the strain rate raises the 
that this effect primarily due the in- 
crease the generally applied stress level 
during the early stages flow 
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Strain rate also thought 
influential factor the high-tempera- 
transition. 
elevated temperatures high alloy steels 
have been observed fail with low 
ductility slow deformation rates (12). 


Testing Machine 


Based the above discussion, some 
the desirable features for universal 
type constant head rate testing machine 
are follows: 


change the rate deformation 
which logarithmic. 

quick change from one rate 
another prevent stress relaxa- 
tion during changeover. 

quick reverse unload and thus 
prevent further plastic flow. 
reverse also desirable reduce 
the stress before initiation 
second rate deformation. 

continuously variable rate de- 
formation over wide range for 
purposes exploring changes 
the mechanisms flow frac- 
ure. 

variation load scale ranges with 
provisions for quick change 
load range. 

recording load and 
deformation. 

Means heating and cooling test 
specimens. 

machine with axial loading. 

Continuous indication rate de- 
formation. 

operation. 


With theabove points mind,a constant 
strain-rate testing machine 20,000 
maximum capacity was designed. 
The machine pictured Fig. 
features given above have been in- 
corporated the drive this machine, 


a—Input shaft to the jack 

b—Fixed speed reducer 9:1 

constant-speed motor No. 
clutch 

e—Fixed speed reducer 9.5: 1 

and pulley, 1:1 (changeable 3:1) 
variator 1:3 3:1 


constant-speed motor 

i—Magnetiec clutch 

j—Speed reducer 8:1 

k—Adjustable speed transmission 1:1 to 
1500:1 

constant speed motor 


Fig. speed drive. 
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Fig. panel. 


converts rotary motion its input 
shaft linear motion its jack shaft, 
(96 revolutions in.). close-up 
the adjustable speed drive shown 
Fig. 

instantaneous change from one 
drive motor another accomplished 
interlocking electrical controls. 
closeup the control panel, Fig. shows 
the push buttons control each drive 
motor. The switch above the button 
allows the presetting the direction 
rotation the reversing motor. 
When one the buttons pushed, its 
motor and the clutches between this 
motor and jack are energized; any 
other motor and clutches are auto- 
matically de-energized. The motors 
may operated any sequence and 
either direction rotation. Thus, the 
test specimen may unloaded rapidiy 
the machine head may quickly re- 
turned tostarting position forsubsequent 
testing. The head rate indicator 
located the top left the panel, Fig. 
used check the head speed 
during test for the intermediate range. 
The pick-up for the head rate indicator 
the extreme lower right Fig. 
manual switch (lower left Fig. 
provided for clutch that 
the setting the variable speed reducers 
can changed with without head 
motion. 

The table below lists the head rates 
available from this drive system. 


Head Rate, in. per hr. 
Drive | Motor 3:1 

Pulley Pulley 
High 


120 (fixed) 120 (fixed) 


Inter- 

medi- 

ate } hp 13 1.3 39— 3.9 
Low thp 0.0001 4.5—0.0003 


Other variations the head rate for 
the different drive motor ranges are 
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readily accomplished using other 
pulley ratios variable speed motors. 

mentioned earlier, the flow stress 
for many materials varies 
logarithm the strain rates. 
therefore, necessary vary the rate 
large factor, such 100, de- 
tect significant change the flow 
stress. the intermediate drive set 
in. per and the low 1.2, then 
three speeds can obtained steps 
10:1 just pushing the control but- 
tons. setting the intermediate drive 
1.3 in. per and the low drive 
0.012 then steps about 100: are ob- 
tained. 

cover large variation load, the 
Fig. equipped with four ranges: 
2000, 4000, 10,000 and 20,000 Ib; can 
switched from one range any other 
during test. The load can recorded 
function head displacement, 
time, strain. The head displacement 
drive connected the jack shaft (a, 
Fig. through adjustable gear re- 


Carbon Manga- 
nese 


Weight, per cent 0.16 0.65 


ducer. synchronous drive can sub- 
stituted record force function 
time. 

The foregoing description provides 
the essential details incorporated the 
basic machine provide control the 
important variable: strain rate. Appa- 
ratus for the control additional im- 
portant variables has been adapted 
the machine the form accessories. 
Temperature one these additional 
variables provided. Elevated test tem- 
peratures from room temperature 
2200 are achieved using more 
less conventional furnace 
ings with independent power supplies. 
Apparatus and techniques for low-tem- 
perature testing (in the range from room 
temperature have been 
previously described (13,14). The type 
loading imposed the machine can 
also varied from tension either 
bending compression the insertion 
suitable fixtures (15). 

The capabilities the testing ma- 
chine may summarized follows: 


Variable Control 

Constant head mo- 
tion 

Instantaneous speed 
changes 


1 to 1 000 000 


Ratios of 10:1 (2 
steps), 100:1 (2 
steps), 1000:1 to 

Tension, compression, 
or bending with 
autographic load— 
deflection curves 


Test temperature 
Loading system 


Test Results 


The versatility this machine 
demonstrated the following test pro- 
gram determine the effect strain 
rate the flow stress wrought 
nickel, chromium alloy steel. The 
composition given below: 


Silicon Nickel — Iron 
34.56 18.54 Balance 


True 


+— 


0.01 


True strain 


Fig. true-strain curve 1600 for sequence strain rates. 
per cent nickel, per cent chromium alloy. 
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Fig. curve 1600 for Ni-Cr alloy. 


The alloy was tested the 
condition (DPH-158). The test speci- 
mens had gage section 0.505 in. 
diameter in. long. 

Tests were performed 1300, 1450, 
and 1600 The following test proce- 
dure was normally used. After the tem- 
perature was stabilized for about hr, 
the specimen was loaded inter- 
mediate strain rate determine the 
flow stress range setting. The specimen 
was then partially unloaded reversing 
the head motion. Head rates 0.012, 
0.12, 1.2, 12, and 120 in. per were 
applied this sequence and followed 
The specimen was strained each head 
rate establish flow stress. 

The flow stress material that 
stress under which the material will de- 
form plastically. is, however, 
tion the following factors 
strain, (2) rate strain, (3) tempera- 
ture, (4) metallurgical state, and (5) 
state stress. For this 
wrought per cent nickel, per cent 
chromium alloy the flow stress under 
uniaxial tension 1600 for several 
strain rates applied sequence 


function the plastic strain given 
Fig. For each point this figure the 
true flow stress was calculated from the 
load reading taken after the flow had 
reached state equilibrium for the 
given head rate. When this equilibrium 
was reached the next head rate the 
sequence was applied. portion the 
autographic load-deflection curve from 
which these points were obtained re- 
seen that equilibrium flow estab- 
lished after small plastic strain follow- 
ing the elastic strain which accompanies 
the change flow stress. this equi- 
librium flow the slope the load- 
deflection curve approaching zero; 
the strain rate under this condition 
equal the head rate divided the 
effective gage length. Since some strain 
recovery occurs with decrease flow 
stress, equilibrium was more quickly 
rate than for decrease. 1600 
Figs. and show that recovery small 
and that the change flow stress 
large for change strain rate 
lower temperatures, however, 
the strain recovery was large that 


Strain rate, per hr. 


Fig. True stress versus strain rate. Wrought per cent nickel, per cent chro- 
mium alloy. 
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only the flow stresses for sequence 
strain rates were utilized. 
determine the flow stress func- 
tion strain rate, the flow stress must 
measured given temperature, 
strain rate, and plastic strain. Since 
these tests were performed with se- 
quence strain rates, particular flow 
stress must evaluated interpola- 
tion true-strain curves 
similar those For example, 
the flow stress this wrought alloy 
1600 and natural strain 0.05 
given the intersection the dashed 
line Fig. with the curve for given 
strain rate. comparison the log 
the flow stress this true strain 
per cent given function the log 
the strain rate Fig. for the various 
test temperatures. 
curves indicate that this alloy follows 
linear relationship over this temperature 
range. The true flow stress, per 
cent strain can expressed power 
function the strain rate, follows: 


where and are functions the tem- 
perature and has value 0.147 for 
stresses below 30,000 psi. The curve for 
1300 shows change slope 30,000 
psi. This indicates change the 
mechanism flow which dependent 
both stress and strain rate. 


Summary 


testing machine has been described 
which the head motion can instan- 
taneously changed direction 
speed over range 1,000,000 
This machine will enable the research 
scientist apply new techniques the 
study flow and fracture materials 


from subnormal elevated tempera-; 


tures. The use this machine re- 


search tool demonstrated the plastic 
flow characteristics per cent 
nickel, per cent chromium wrought 
alloy. 
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determining the dynamic character- 
istics testing machine. The spring 
constant our machine with its standard 
tension grips about 100,000 per 
in. The stiffness the frame and 
loading system much higher, but this 
reduced the test specimen 
The latter are made cut down the 
conductive losses when the high-tem- 
perature furnace low-temperature 
chamber are employed. 

stiff machine, that is, one with high 
spring constant, desirable when yield 
point phenomena discontinuous yield- 
ing are studied. For such machine, 
drop load observed for small 
amount yielding. Therefore, exten- 
sion pieces with large cross-sections 
should used for tests which 
yielding may 

Damping necessary prevent 
oscillations the testing machine and 
recording system when yielding occurs. 
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the early machines, the recording 
system was mechanical one, usually 
with low natural frequency. pre- 
vent mechanical oscillations the re- 
cording stylus pen was necessary 
introduce damping. many cases 
this resulted recording errors when 
sudden yielding was 
machine similar many current ma- 
chines that record load through the use 
electric signals from load cells. These 
cells are very stiff compared me- 
chanical lever systems. The damping 
introduced electrically the load 
recorder. Thus, possible damp 
out critically any oscillation excited 
sudden yielding prevent overshoot 
undershoot when the load rate 
suddenly changed. The latter may 
result either the flow characteris- 
tics the test specimen change 
the head rate. Damping introduced 
electronically has resulted 
recording which much more accurate 
than that obtained from 
systems. 


mechanical 
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Ultrasonic Testing Aluminum Alloys 


WILLIAM FINK 


Acceptance standards should based zoning principle that requires the most 
rigid standards for the extremely small critical regions which there are high stress 


concentrations and which the plane the discontinuity lies perpendicular the 
direction loading 


testing 


procedures (in most cases based the 
reflection ultrasound from interfaces 
the part being tested) usually enable 
one detect the presence small dis- 
continuities, even very large parts— 
discontinuities that one could not hope 
any other nondestructive 
method. Because this, ultrasonic 
testing was adopted for the inspection 
years ago. first was used 
qualitative way aid the improve- 
ment casting and fabricating pro- 
cedures and remove defective ma- 
terial the earliest possible stage 
fabrication. 

The use ultrasonic inspection ex- 
panded constantly during the ensuing 
vears and contributed substantially 
the ever increasing quality aluminum 
alloy products. More recently, ultra- 
sonic testing has been used inspect 
the final product, either sampling 
basis quality control measure 
100 per cent inspection basis. 
The latter applied 
products used for the construction 
aircraft where the assurance quality 
particularly important. Because 
its usefulness both these fields, 
the volume ultrasonic inspection 
the aluminum industry has 
very rapidly during the past few years. 


NOTE.— DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention of the authors. Address all com- 
munications to ASTM Headquarters, 1916 
Race St., Philadelphia Pa. 


Presented the Sixtieth Annual Meeting 
the Society, June 1957. 


Standardization 

The qualitative methods initially 
used were, course, inadequate for 
final inspection. Rejection limits had 
set and this turn necessi- 
tated the standardization 
ments and methods. The usual basis for 
such standardization the use refer- 
ence blocks (blocks aluminum alloy 
which flat bottomed holes various 
diameters are drilled). Subcommittee 
ASTM Committee E-7 Nondestruc- 
tive Testing has made progress towards 
blocks. the meantime, the industry 
has used blocks made the Aluminum 
Company America for the Airframe 
Committee the Society for Nonde- 
structive Testing, blocks made 
the Ultrasonic Testing and Research 
Laboratory. The 
standard reference blocks 
two series—A and Blocks both 
series are made from 2-in. rolled 
rod 2014-F alloy. The series blocks 
are each in. long with deep 
flat-bottomed hole drilled 
one end. The holes these blocks 
vary diameter in. increments 
from in. These blocks are 
very useful adjusting the instru- 
ments that different sized holes give 
different sized pips and that con- 
sistent results can obtained from time 
time and from plant plant. These 
blocks provide common basis for ex- 
pressing the results 
spection, since each standard 
has been calibrated against and has 
been made provide responses equal 
those from master block. 
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Figure shows the relation between 
the height the pip seen the screen 
the instrument and area the bot- 
tom the hole series Alcoa ultra- 
sonic standard reference blocks for 
reflectoscope that good ad- 
different gain setting. will noted 
that pip height about in. 
peak-to-peak (for the instrument used 
this experiment) there nearly 
linear relation between the pip height 
and the area the bottom the hole. 
the gain the instrument in- 
tween the pip height and the area 
the bottom the hole restricted 
fewer and fewer blocks. 

The series blocks have only three 
ter. up-to-date set blocks, 
there are eleven different metal distances 


WILLIAM FINK chief the Physical 
Metallurgy Division, Alcoa Research Labora- 
tories, Aluminum Company America, 
New Kensington, Penna., 
pally alloy structure and development, 
ray diffraction, corrosion, and nondestructive 
testing. 
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0.00! 0.003 0.005 0.007 0.009 9.011 0.013 
Area of Hole, sq in. 0 | 
Fig. between pip height and area bottom hole. 


series ultrasonic standard reference block. 


(from in.) for each hole size. 
These blocks are used check the re- 
solving power and the penetration, 
well correct the pip height for 
metal distance. They may also 
used evaluate searching units. Figure 
shows curve that was obtained 


will noted that the pip 
rapidly maximum and then de- 
the distance from the 
discontinuity increases. The part 
the curve the left the maximum 
(that is, about in. this 
curve) represents the ‘‘close 
“near whereas the part the 
curve the right the maximum 
represents the ‘‘far The shape 
the curve the far field deter- 
mined principally the attenuation 
the ultrasound passes through 
the material. distortion the 
curve the far field producing 
secondary maximum in. attrib- 
uted reflection the diverging beams 
from the side walls the relatively 
narrow in.) bar. The shape 
the curve the close field and the 
location the maximum depend upon 
several factors such 
covery time, phase relations between the 
ultrasound reaching various portions 
the crystal, and the Fresnel effect. 

obvious that the effect dis- 
most careful testing correction should 
made for this distance. 

The extent the close field shown 
Fig. can seen that with the 
use the higher frequencies (used ex- 
tensively today) and the use large 
diameter crystals speed inspec- 
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Crystal Bottom Hole Distance, 


between pip height and distance discontinuity. 


Reflection was obtained from diameter flat bottomed hole 
rolled bar, using diameter crystal. 


Crystal Diameter, in 


Fig. 3—Close field relationships for aluminum. 


tion, large per cent the material 
will inspected the close field. 

procedure for correcting the pip height 
for distance compare with that 
from block the correct length. 
This the best method for specifica- 
tion referee purposes. can also 
used for laboratory investigation for 
the routine inspection limited quan- 
tities material. However, slow, 
and for the routine inspection large 
quantities commercial production, 
more rapid method essential. 

simple, obvious solution 
problem determine the curve 
pip height versus distance for the maxi- 
mum permissible discontinuity any 
given product and equipment and then 
inspect against that curve plotted 
transparent plastic sheet attached 
the face the oscilloscope tube. The 
indications are observed visually, and 
any pip going above the curve justifies 
rejection. also possible exhibit 
the desired curve the screen elec- 
tronically. 
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These methods are much faster than 
However, the scanning must suffi- 
ciently slow allow visual observa- 
tion the heights all pips. Some 
products with simple shapes such 
plate, rod, and bar can scanned 
much higher rates the indications are 
electronically monitored and audible 
signal automatically given when the 
indications exceed the permissible limits. 
These permissible limits should, 
course, determined the appro- 
priate curve pip height versus dis- 
tance described above. The elec- 
tronic monitor should automatically 
correct according this curve. Alcoa 
has developed and using monitors 
this type. 

The use the curve for visual in- 
spection the use the monitor 
successful only all 
standardized, because the shape 
the curve affected substantially 
the type ultrasonic instrument used, 
the instrument alignment, the char- 
acteristics the searching unit, length 
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Fig. 4.—Discontinuity forged 7075 bar. 


Two bright rounded areas are unhealed porosity. Heat treatment 
opened rest triangular area discontinuity. 


cable, type matching network, 
etc. The ultrasonic instruments are 
checked and aligned using signal gen- 
erator and oscilloscope check for 
pulse voltage, pulse length, receiver 
sensitivity, frequency, and band width 
all test frequencies. Whenever any 
these found outside certain 
limits (that have been set cooper- 
ation with the instrument manufac- 
turers) adjustments are made bring 
within the required limits. Search- 
ing units can calibrated means 
series blocks. Those searching units 
giving the same curve pip height ver- 
sus distance are then used interchange- 
ably. Finally, after standardization 
all equipment, readings are made 
series blocks sure that the 
curve distance versus pip height 
standard. 


Discontinuities 


Nearly all interfaces within the ma- 
terial being inspected will reflect some 
the ultrasound reaching them. The 


1 The term hash refers to the relatively 
small indications occurring along the trace 
line such numbers that they are not re- 
solved. General porosity will produce a 
higher hash level than will the structural fea- 
tures considered here. 


(TP 226) 


* 


Fig. 6.—Discontinuity 7075 hand 
forged used fatigue tests. 
Most discontinuities in fatigue fractures the 
same except for size and shape. This 
figure shows one of the elongated disconti- 
nuities. 


ASTM BULLETIN 


Fig. 5.—Discontinuity forged 7075 biscuit. 


Dross inclusion. 


Outlined black crayon mark. 


percentage the energy reflected 
any interface will depend upon the dif- 
ference density and elastic constants 
between the materials either side 
the interface. For example, air- 
metal interface the reflection closely 
approaches 100 per cent. 
centage energy reflected from inter- 
faces between aluminum solid solution 
and intermetallic compounds alumi- 
num, between two aluminum solid 
solutions with different compositions, 
between regions with different 
grain orientations very small. Usually 
they more than produce myriad 
very small overlapping 
form the low hash' pattern sound 
material. However, 
cases, such interface may suffi- 
ciently flat and extensive produce 
relatively large pips that may mis- 
taken for harmful discontinuities. 
Usually, the larger pips (for example, 
those exceeding height the pips that 
are obtained from diameter 
flat bottomed hole) 
tinuities that arise from porosity 
dross inclusions the original ingot. 
Figures illustrate discontinuities 
that were indicated ultrasonic in- 
spection and found fracturing the 
piece through the indicated location. 
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The effect working the metal (for 


example, forging rolling) has 
marked effect the cross-sectional 


area the discontinuities and hence the 
sizes the pips that appear the 
oscilloscope screen. small pore the 
ingot (one that merely contributes 
the hash pattern the screen) will 
flattened extended during working 
(if does not that sizable 
pip obtained. The thinner the plate 
the web forging, the greater the 
area covered given discontinuity 
and hence the larger the pip the 
screen. This fact that must 
taken into consideration setting 
acceptance standards. 

Under some conditions possible 
get such intimate contact between 
the metal either side flattened 
pore that very little ultrasound re- 
flected. Such contacts are frequently 
destroyed solution heat treatment 
normalizing. Consequently, more 
critical inspection may obtained after 
such thermal treatments. some- 
times possible distinguish the 
fracture those areas that were inti- 
mate contact before heat treatment 
and those that were not. Figure 
example. The two bright areas 
the discontinuity contributed the 
pip obtained prior heat treatment 
whereas the whole area the discon- 
tinuity contributed the pip after 
heat treatment. 

should realized that the height 
the pip the oscilloscope screen 
not quantitative measure the size 
discontinuity. The height the 
pip influenced factors other than 
area, such the roughness the inter- 
face that reflects the ultrasound, the 
relative impedence the material 
either side the interface, the angle 
the defect, the contour the piece, and 
the frequency the 
though correction can made for some 
these factors, impossible for 
others. Nevertheless, 
ceptance standards that assure the gen- 
eral quality level the material can 
set the basis corrected pip 
height. 


Effect Discontinuities Properties 


with all nondestructive testing 
methods, necessary gain enough 
background that the findings can 
intelligently evaluated. Primarily, 
necessary know which the dis- 
continuities are detrimental and which 
are not. not easy answer this 
question, because the effect 
continuities properties depends upon 
many factors—the size and the shape 
the part, the property being con- 
sidered, the type material, the loca- 
tion and the orientation the discon- 
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tinuity, and the way which the part 
stressed. Nevertheless, enough work 
has been done justify some generali- 

regard tension tests, has been 
found that the usual discontinuities 
unhealed porosity and oxide film have 
appreciable effect upon the tensile 
properties when the stress applied 
parallel nearly parallel the plane 
the discontinuity. When the stress 
perpendicular the plane the dis- 
continuity, the strength the speci- 
men decreased. The decrease 
function the percentage the cross- 
sectional area occupied the dis- 
continuity. However, the decrease 
somewhat greater than would pre- 
dicted the assumption that 
proportional the percentage the 
area occupied the discontinuity. 

regard fatigue life, has been 
shown that discontinuities giving pip 
heights less than that obtained from 
hole will have measurable 
effect the fatigue life smooth 
specimen stressed direct tension the 
part stressed parallel the plane 
the discontinuity. was found 
that such discontinuities perpendicular 
the stress did reduce the fatigue life. 
The question then naturally arose 
the relative effect discontinuities 
and stress raisers inherent the de- 
sign structural parts. Work 
progress the Research Labora- 
tories answer this question, and 
brief synopsis some this work 
presented below. 

The study was conducted the fol- 
lowing way. specimen, 
illustrated Fig. was selected 
could machined out hand forging 
such way that discontinuities re- 


0.753" 


Fig. specimens. 
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vealed ultrasonic examination would 
desired locations. The specimens 
were stressed tension means 
steel pins passing through the holes 
and through clevis-type fixtures 
the fatigue machine. The holes repre- 
sented typical stress-raising design 
feature. estimated from the litera- 
ture that the stress concentration factor 
was about 3.5. 

The specimens were cut from rec- 
tangular 7075 alloy hand forging that 
had been scrapped the basis ultra- 
sonic inspection. The piece used 
this investigation (approximately 
in.) was machined from the 
forging that had been heat treated and 
aged the original thickness in. 
thorough ultrasonic examination 
the heat-treated piece was conducted 
the immersion method using 
diameter searching unit and 
scanning along lines spaced in. apart. 
This examination revealed 111 discon- 
tinuities giving indications distinctly 
above the hash level. The indications 
ranged from less than that obtained 
from No. reference block greater 
than that obtained from No. refer- 
ence block (the height indication was 
measured all cases with the searching 
unit angulated for maximum response). 
high hash level—up per cent 
the indication from No. block 
the metal distance involved—indicated 
the presence interfaces giving indi- 
cations between those from No. and 
a No. 2 block. 

Two regions were selected for the 
preparation specimens, one region 
which many discontinuities 
giving pips above the general hash 
level (some giving indications exceed- 
ing that from No. block) and the 
other containing only the discontinuities 
producing the hash pattern. 

Lug-type specimens were machined 
from both areas the three principal 
directions. For two these directions 
the plane the discontinuity lay paral- 
lel the direction stress. this 
case, the discontinuity had efiect 
upon the fatigue life. Specimens cut 
the third direction, that is, that 
the plane the discontinuities lay 
will considered greater detail. 

Some the specimens from the less 
sound region contained discontinuities 
giving ultrasonic indications 
121 per cent that from No. refer- 
ence block. These 
cut that the observed discontinuities 
would lie the minimum section the 
specimen, some the edge the hole 
(location Fig. some the édge 
the specimen (location and 
between the edge the hole and thé 
edge the specimen (location 
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Other specimens were taken random, 
that without regard the location 
discontinuities revealed ultrasonic 
inspection. 

The specimens from the sounder re- 
gion contained, course, only the dis- 
continuities contributing the hash 
and could not cut place discon- 
tinuities desired locations. However, 
these discontinuities 
numerous that chance all but one 
these specimens contained discontinui- 
ties the fractures. The results were 
all analyzed the basis discon- 
tinuities observed the fracture. 

Fatigue tests these lug-type speci- 
mens were made Krouse 
capacity direct-stress fatigue testing ma- 
chine. The loads were applied parallel 
the long dimension the specimens. 
The stress varied from maximum 
tension and back 

The results the fatigue tests with 
the discontinuities normal the stress 
are shown Fig. The specimen 
numbers are shown the figure and 
Table which gives the size the dis- 
continuities observed the fractures 
and the location those discontinuities 
that did not serve origins fatigue 
cracks. 

All the fatigue cracks the lug- 
type fatigue specimens occurred 
approximately the minimum section 
the specimen and region shown 
Fig. They proceeded outward from 
their point origin very near the edge 
the hole approximately right angles 
the direction stress. the case 
the specimens which had discontinui- 
ties the critical region (in the mini- 
mum section near the edge the hole, 
within about 0.02 in. less) the dis- 
continuity served point origin 
the fatigue crack. those speci- 
greater distances—about 0.04 in. 
more—from the edge the hole, the 
discontinuity did not act the point 
origin. 

The specimens which the fracture 
did not originate discontinuity have 
been used define the fatigue curve 
Fig. that represents the fatigue 
strength lug-type un- 
these specimens contained 
tinuity which extended within 0.04 in. 
the edge the hole. Even this 
closely placed discontinuity exerted 
apparent influence upon the fatigue 
strength the specimen. 

this test, even small discontinuities 
perpendicular the tensile stress 
region few hundredths inch 
less from the edge the hole initiated 
cracks and decreased the fa- 
tigue strength. The extent the de- 
crease fatigue strength could not 
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Fig. 8.—-Axial-stress fatigue test results lugs for normal direction 7075-T6 hand 
forging. 
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Fig. fatigue test results lugs from 7075-T6 hand forging. 


Net-Section Stress 
Minimum Stress 


Stress Ratio: 
Maximum Stress 


Solid Symbols: 


= 0 


Discontinuities visible fracture, edge hole. 


TABLE 


Discontinuity, Discontinuity 
in Fatigue Origin of 
Fracture Fatigue Crack 


Specimen 


Yes 
Yes Yes 
9 No 
6 No 
X 10 No 
No 
Yes Yes 
Yes Yes 
s 4 Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
15 Yes Yes 
Yes Yes 
8 Yes Yes 


Discontinuity ,@ in. 


Size of Location of Discontinuities 
Not Origin of Cracks 


0.062 Edge discontinuity 0.04 in. 
from edge hole fracture. 


other end specimen. 
Discontinuity in area III at 
other end specimen. 


0.023 
0.042 
0.014 
0.028 
0.032 
0.044 
0.055 
0.096 
0.019 
0.076 
0.039 


Discontinuity narrow that area could not measured. 
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correlated with the size the discon- 
tinuity. the periphery dis- 
continuity lay more than about 0.04 in. 
from the edge the hole, its effect was 
smaller than the effect the hole, and 
did not serve nucleus fatigue 
crack and did not lower the fatigue 
strength. 

Returning now the fatigue tests 
lugs with the discontinuities parallel 
the stress, the fatigue results are given 
the upper curve Fig. For 
comparison the curve Fig. re- 
produced. Three specimens 
sults from which are plotted solid 
symbols Fig. contained discon- 
tinuities the fracture the edge 
the hole and the minimum net sec- 
tion. However, the origins the fa- 
tigue fractures were not located the 
discontinuities. This fact the 
fatigue strengths these specimens 
indicated that discontinuities parallel 
the direction loading had effect 
the fatigue strength the lugs. 

These results point the way ra- 
tional method setting acceptance 


Mr. 
paper represents considerable amount 
work the part Research 
Laboratories personnel and real 
contribution toward the understanding 
that unfortunately still foggy area 
the effects discontinuities the 
performance characteristics alumi- 
num. The department metallurgical 
research Kaiser Aluminum Corp. has 
also developed experimental data which 
tell similar story, namely, when dis- 
continuities appear the surface 
specimens, the fatigue life adversely 
affected. 

should like ask two questions. 
First, were the discontinuities which were 
observed the fractures the fatigue 
specimens associated with definite ultra- 
sonic indications? 

The second question the 
statement that considerable amount 
the specimens included the test con- 
tained ultrasonic indications which were 
equivalent 121 per cent the 
whereas, the table data which lists 
the actual measured size the revealed 


Chemical Corp., Trentwood Works, Spokane, 
Wash. 
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standards for ultrasonic testing. The 
most rigid standards should set 
for those regions the part which 
the plane the discontinuity lies per- 
pendicular the direction loading 
and which are located extremely 
small critica! region adjacent the 
edge rivet hole, bolt hole, weld, 
sudden change thickness, other 
type stress raiser. Much more liberal 
standards can set for those re- 
gions the part which the discon- 
tinuities are parallel the direction 
stress which the discontinuities 
lie outside these small critical regions. 
Acceptance standards based this 
zoning principle will give maximum 
assurance with minimum cost and 
with the possible interference 
with deliveries. 
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DISCUSSION 


defect, there appears only one discon- 
tinuity with measured 
thana -in.diameter flat-bottomed hole. 
Normally, expect that the discon- 
tinuity will always larger than the 
equivalent flat-bottomed hole response 
which obtained from the reference 
block. Could this observation 
terpreted further evidence that the 
location discontinuities with respect 
part design much more significant 
than the size the discontinuity? 
Mr. (author).—In answer 
the first question, the specimens 
taken from the less sound region the 
forging were cut that the discon- 
tinuities observed ultrasonically would 
lie the minimum section the speci- 
mens. Consequently, the discontinui- 
ties location these specimens were 
the fracture and, course, associated 
with definite ultrasonic 
However, when the ultrasonically ob- 
served discontinuity was not location 
did not nucleate fatigue failure 
and was not general the fracture. 
fact, specimens Nos. and broke 
the other end the specimen. 
The specimens cut from the sounder 
region contained only those discontinui- 
ties contributing the hash. The 
discontinuities were numerous that 
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larly the contributions Cline 
and Morgan the standardization 
Panian the development the 
electronic monitor described, those 
Hartmann and Eaton for 
the fatigue tests, those Joseph Har- 
wood for the meticulous ultrasonic in- 
spection the hand forging used for the 
fatigue test, and those Cline, 
study the nature discontinuities. 
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chance all but one these specimens 
tures. The indications as- 
sociated with these discontinuities were, 
course, lost among the indications 
from all the other discontinuities. That 
is, they were simply part the hash. 

reply the second question, one 
does expect that 
always larger area than the area 
the flat-bottomed hole the corres- 
ponding This was 
always the case this investigation. 
Sometimes the area was much larger. 
However, discontinuities that were 
placed location (as were all those 
the bottom Table for which the 
size given) were partly machined 
away the preparation the specimen 
that the size the discontinuity 
observed the fracture less than the 
size the original discontinuity which 
produced the pip observed the ultra- 
inspection. 
size used the interpretation these 
results was the size measured the 
fracture. There was 
between the size the discontinuity 
and the fatigue life. 

Mr. 
paper interesting contribution 
field difficult work because 
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the many experimental difficulties, in- 
cluding the unknowns associated with 
the sonic tests and the interpretation 
these tests. 

have three questions regarding the 
paper: 

from the results that 
these discontinuities are the oxide 
type. What the effect other dis- 
segregate, the axial loading and 
rotating beam type test results? 

Were any surface defects ob- 
served locations other than the 
surface the hole? 

observe discontinuities the fracture 
surface the fractured specimen; 
they are very small, they have either 
fallen out are not easily observable. 
compare these results with the S-N 
pared from sonically sound material. 

Mr. answer the first 
question, the type discontinuity in- 
volved this test was the so-called 
from 
pores that existed the original ingot. 
There is, course, some discoloration, 
film oxide the surface the 
pore. did not have, 
ticular series tests, any segregate, 
refractory inclusion, anything 
that sort. might say that segregation 
rather difficult find ultrasonically. 
The segregation that found usually 
consists much larger particles than 
would estimated the basis the 
reference block. Let consider 
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chrome segregate that not cracked, 
and makes good contact with the alu- 
minum matrix. The amount energy 
reflected from the aluminum-chromium 
interface much less than the energy 
that would reflected from metal-air 
interface, because the density and elastic 
constants these two phases not 
differ enough give high percentage 
sound reflection. If, however, the 
piece had been worked and 
ticle chromium constituent had been 
shattered, the cracks across the chrome 
segregate would nearly 100 
per cent the incident energy. 

results have been obtained lugs taken 
from sample 7075-T6 hand 
vealed ultrasonic inspection. The 
fatigue strengths the lugs taken 
direction from 
this sound forging are general slightly 
higher than those the rejected 
forging. The fatigue strengths taken 
the longitudinal and long-transverse 
directions are slightly lower for lugs 
from the sound forging than for lugs 
from the rejected forging. Thus, the 
directional fatigue properties for this 
sound forging are less pronounced 
than those shown Fig. for the re- 
jected forging. 

lems deal with somewhat different 
material, namely, uranium, for 
long time have been interested 
whether could use test techniques 
this sort, and have always been 
bothered problems arising from grain 
size. wonder whether the author 
has done any work with cast alumi- 
num where you might have encountered 
grain sizes magnitude that would 
have offered similar difficulties and 
what size grain this might have 
come about? 

Mr. regularly in- 
spect aluminum ingots and, generally 
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speaking, have use low frequencies 
penetrate those ingots. Whereas 
will examine wrought products 
or, the material thin, Me, 
find that necessary use 
certain types ingots. 

had interesting experience 
number years ago with grain size. 
had piece heavy rod that 
could not penetrate the frequency 
were using for the test. at- 
tributed this difficulty 
that the wavelength the ultrasonic 
signal was the same order magni- 
tude the grain size the specimen 
because could penetrate the speci- 
men either higher lower fre- 
quency. 

Mr. 
was made unhealed porosity. Has 
the author observed healed 
and are the properties material con- 
taining healed porosity the same 
properties fabricated material made 
from original sound starting stock? 

Mr. have not seen any- 
thing microsection that could 
identify porosity that 
healed, but have worked porous 
material using substantial reductions 
and obtained final product with 
discontinuities, fewer discon- 
tinuities than would expected from 
the porosity the original ingot. 
other words, convinced that 
possible weld together many 
the pores that exist ingots. 

Mr. the question is, 
have you ever tested material from 
starting stock which had porosity and 
was then supposedly welded together? 
you know the properties that 
material are high properties 
material made from originally sound 
stock? 

Mr. have made tension 
tests such material and got normal 
properties. cannot answer the ques- 
tion regard fatigue tests. 
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Instrumentation and Method for 


The measurement apparatus which superimposes oscilloscope records 
and highspeed motion pictures without time parallax reliably recorded 
much data few milliseconds 


The Problem 


The problem which gave rise the 
instrumentation and method presented 
this paper involved comparative 
study the behavior under impulse 
loads pairs reinforced-concrete 
beams which were 
alike except for grade reinforcement. 
Prior “pair-wise” testing beams 
Carnegie Institute Technology was 
done machine that could test two 
beams the same time forcing their 
centers apart—the ends the beams 
being tied together. The energy ap- 
ply the loads was stored pair 
flywheels. During test the beams 
were forced through fixed displace- 
ment pattern. typical load-time and 
load-deflection curve for this machine 
shown Fig. While tests this 
first machine achieved the main objec- 
tive earlier namely de- 
termine whether beams with one grade 
reinforcement would consistently fail 
not fail, more intimate details were 
needed show time-variations load, 
reaction, deflection and other pertinent 
information. New instrumentation and 
methods were then developed for im- 
pulse testing 
beams. 

The testing machine hereafter de- 
scribed applied loads 9000 
stantaneously” transfer from one 
closed system which included loaded 
spring and trigger mechanism another 
closed system which included the yoked 
beams. The transfer load was ac- 
complished cutting notched bolt 
which initially linked the two systems. 
The resulting load-time curves were 
similar those produced blast. 
The deflection pattern was not fixed. 
Fluctuations load and reaction, 
measured strain links, could de- 
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tected intervals short 0.03 milli- 
second. Deflection and angle charge, 
well crack formation, could ob- 
served clearly intervals about 
millisecond. 


Apparatus for Loading 


Figure shows the testing machine 
assembled and Fig. shows sketch 
its components. The machine consisted 
driving spring which applied its load 
through plungers vertical needle 
beams shown Fig. The needle 
beams were tied together the bottom 
tie-bar. The force the spring 
was held equilibrium initially the 
closed system needle beams, tie bar, 
load bar, load yokes and notched links. 
The spring was loaded means hy- 
draulic jack which shown the lower 
left Fig. 


The test beams were held hori- 
zontal plane stirrup-like beam sup- 
ports and rods. guide frame angles 
with separating diaphragm wes bolted 
loosely around the two beams keep 
them from twisting during test. The 
beams were brought snug against the 
bearings the load and reaction yokes 
form second closed system. The 
load the beams was usually nominal 
1000 before the notched bolt was cut. 

Each reaction yoke consisted two 
pipes connected threaded rods. The 
two pipes which applied the reaction 
one beam were connected rectangu- 
lar bent pipe. diagonally 
opposite corners the two pipe bents 
were turnbuckles (as shown Fig. 
center right) support rectangular 
frame reference fixed position rela- 
tive the reaction points the test 


0.00 0.02 004 008 O14 O16 O18 


0.0 0.4 08 1.2 1.6 


Time, sec 
20 2.4 2.8 3.2 36 40 


Def-ection, in. 


Fig. and curves for beams tested earlier fixed- 
displacement machine. 
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The relative 
displacement between black lines sten- 
ciled the beams and this frame 
reference was measured enlargements 
the motion picture film determine 
deflections functions time during 
test. 

The transfer load the test beams 
from the closed system driving spring, 
tie bar, needle beams, and load bars was 
accomplished cutting notched bolt 
with bolt which shown Fig. 
Transfer load was 
when the bolt was cut. few milli- 
seconds later the significant data had 
been recorded automatically 
measuring apparatus. 


beams (see also Fig. 4). 


Necdle 


Beam Load Yoke 


(a) Plan 


Fig. 3.—Diagram spring-loaded testing machine. 


Apparatus for Measurement 


Eastman high-speed motion pic- 
ture camera was mounted above 
the test beams with its front lens point- 
ing down. During test the camera 
photographs the beams about 1.0 
millisecond intervals through rotating 
optical flat behind the front lens which 
effectively stops the image during 
exposure time 0.2 The 
camera records through the back of the 
film means side lens and mirror 
the fluctuations points light 
picked cathode ray oscilloscopes 
during that millisecond interval. These 
oscilloscope traces appear 
superimposed the photographs. Pho- 
tographs are sharp and discrete; strain 
traces are sharp and continuous. 

The optical diagram shown Fig. 
record load and reaction indicated 
strains the load bar and reaction 
bar, two were brought into 
focus the back the film means 
the side lens. The trace one oscillo- 
scope was reflected means front- 
surface mirror indicated Fig. 

Circuits for measuring load and reac- 
tion are shown Fig. Four SR-4 
strain gages were mounted diametri- 
cally opposite pairs parallel the axis 
the bar, and four gages were wrapped 
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Buckle Pipe Frame 


Fig. reference frame. 


around each bar, also diametrically 
opposite pairs. This arrangement made 
the bars insensitive bending and took 
advantage the lateral contraction 
the aluminum was pulled longi- 
tudinally. All bars were carefully cali- 
brated before and after each use. 

some exploratory tests, biaxial 
oscilloscope was photographed 
frames per second with another camera. 
Data obtained from two frames mo- 
tion pictures typical test are shown 
Fig. 
and reactions ordinates. The curve 
begins the lower right—at load 
6.5 kips? and reaction 1.0 kips. The 
horizontal portion the curve indicates 
that the load dropped about 5.0 kips 
before there was any change reaction. 
Thereafter the load and reaction varied 
shown the tangled curve until the 


Loads are shown abscissas 
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Needle Beam 


Driving Spring 


(b) Elevation 


beams came rest with both load and 
reaction equal 3.8 kips—at the upper 
end the dotted line. The dotted 
curve, down and the left, the static 
unloading curve the spring was un- 
loaded slowly after the test. 

The tangled curve Fig. typical 
“signatures” that were traced 
other pairs beams. For similar beams, 
these signatures were much alike 
one might duplicate his own signature. 

Two observations can made from 
the curve Fig. (1) the magnitudes 
both load and reaction the dynamic 
test reached maximums which were 
nearly double those which would have 
caused the weaker beam fail; (2) 
whereas load and reaction are always 
equal static test, they are never 
equal the dynamic test except when 
the tangled curve crosses extension 
the straight dotted diagonal line. 

While motion picture camera operat- 
ing frames per second recorded 
useful data from biaxial oscilloscope, 
was replaced the 
high-speed motion picture camera which 
superimposed two oscilloscope traces 
photographs taken rate about 
1000 frames per second. With the latter 
instrumentation, both the time record 
technical data and the picture record 
events could studied detail after 
the test. 
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Fig. impulse testing machine. 
Reaction 
] Yoke | | 
Frame 3 
fea} 
Test Test 
Beam Beam Necdle 
‘ 


View Finder 


Cathode Ray 
Oscilloscope 


Cathode Ray 
Oscillascope 


Test Beams 


Fig. 5.—Optical diagram for high-speed 
camera. 


Time scales were traced the high- 
speed motion picture film two ways: 

means argon light built into 
the camera which marked the edges 
the film sharply intervals sec; 
(2) means modulated trace 
the oscilloscopes, usually flashing 7500 
times per second. 

Pictures from high-speed 
camera record are shown Fig. The 
right dotted trace Fig. shows load, 
and the left dotted trace shows reac- 
tion—both functions common 
time scale running lengthwise the 
film. The faint continuous trace near 
the left line reference for the os- 
pictures projected large scale are 
analyzed the next section. 

The oscilloscopes that were photo- 
graphed through the side lens the 
high-speed camera had acceleration po- 
tentials 3000 and short-persistency 
tubes (Dumont 304-A oscilloscopes with 
P-11 tubes). 

Twelve reflector photofloods RFL2 
lighted the concrete beams during test. 
They were arranged along two linesabout 
above the beams and each side 
vertical plane midway between 
them. They provided roughly 2500 foot- 
candles incident light the beams. 

Four kinds high-speed motion pic- 
ture films were tested. All recorded 
excellent images through the front lens, 
but only one (Dupont 
taneously showed usable traces os- 
records through the side lens. 
not certain whether this was due 
different characteristics the anhala- 
tion backing the films something 
else. these film tests, the aperture 
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Fig. and reaction measuring circuits. 


Reaction 


1000 3000 5000 7000 
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from typical motion picture 
load-reaction record biaxial oscilloscope. 


Fig. 8.—Picture from typical high-speed 
motion picture record. 
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was for the side lens and usually 
{/2.7 for the front lens. With exposure 
times about see this corresponded 
film speed ratings,of ASA-400 and 
higher the films were processed. 

Films were bought commercial 
100-ft rolls, not specially spooled for 
high-speed cameras. Even so, chipping 
the ends the film was rare indeed. 
The films were usually processed “rapid 
according the manufac- 
turer’s recommendations. However, 
films that were developed negatives 
rewind tank showed fine detail for 
technical study. 

After the beams were position and 
the camera, oscilloscopes and lighting 
had been checked, the procedure during 
test was about follows: 

The bolt cutter was placed over 
the notched link and the jaws were 
closed down bite the link firmly. 

The load spring was compressed 
hydraulic jacks. The nuts the 
load bars were drawn snug. The 
jacks were released, tranferring the load 
the notched link. The final spring 
setting was measured and recorded. 

reaction yokes were adjusted 
initial midspan load about 1000 
lb. Load and reactions were read the 
oscilloscopes and recorded. 

Floodlights were turned and 
the intensity the oscilloscopes was 
turned up. 

cadence with pendulum, the 
The bolt cutter power was turned 
the count and the high-speed 
camera was started the count 
The beam broke about after 
the count 

The final spring position, residual 
load, reaction (if any) and beam deflec- 
tions were recorded. Still photographs 
were taken complete the test record. 

The authors fortunately 
single test failing record 
usable data. was difficult for two 
people, hidden from one another during 
test, synchronize their operations 
within about one second’s leeway— 
which was about the 
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Fig. load-time and reaction-time curves (6.5 kips 


test). 


ance involving inter-communication and 
reaction time. test was produc- 
tive and contributed the over-all pat- 
tern technical data—but there were 
several tense near-misses. 


Typical Data and Their Analyses 

The raw data recorded the high- 
speed camera were projected onto 
sheets drawing paper frame-by-frame 
highly corrected projector. Each 
motion picture frame (7.5 mm) was en- 
larged full in. Thus one 
roll drawing paper was used analyze 
what happened the first 
seconds each test. Projected this 
enlarged scale there was superimposed 
instantaneous photographs taken 
millisecond intervals oscillograph 
record which was continuous rate 
(in the enlarged projection) 3000 
per sec. studying each projected 
photograph carefully, there was 
analyzed from the high-speed motion 
picture record: 

time measured from the clearly defined 
instant the load was applied (see Fig. 
for typical curve). 

Midspan deflection each beam 
function time (see Fig. 10) 

Angular deflection and angular 
velocity (measured between 
gents) function time. 

The propagation cracks the 
beams during the test. 

Figure shows, for example, how reac- 
tion initially lags load about 
second this test, and after dropping 
zero about milliseconds, the 
reaction rises 6.5 kips (the initial 
load) three waves which peak 10, 
and milliseconds 

The times which the load and reac- 
tion are equal, shown Fig. where 
the curves cross one another, have 
meaning final analysis data, 
since these instants the beams are 
moving constant speed. 

Data recorded the high-speed mo- 
tion picture film were clear and there 
were means cross-checking all im- 
portant data. less than 2500 inde- 
pendent observations basic data were 
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collected millisecond interval. 

The typical deflection-time curves 
(Fig. 10) and angular deflection-time 
curves are relatively smooth might 
expected. The load-time and reaction- 
time curves (Fig. show individual 
pected. The curves are consistent one 
with another verified mathematically 
obvious methods not detailed this 
paper. 

The raw data for each impulse test 
two reinforced-concrete beams involved 
force (load and reaction), displacement 
each beam, and time. Data were 
available from each test for detailed 
study the behavior each pair 
beams applying principles impulse- 
momentum work-energy—a study 
which beyond the scope this paper. 

However, interest energy-absorbing 
capacity reinforced-concrete members 
bomb shelters keen, and the follow- 
ing brief notes the comparative be- 
havior beams tested the authors’ 
apparatus may appropriate. Beams 
were tested pairs spring-energy 
levels ranging from in. kips in. 
kips—corresponding initial spring 
loads 6.5 kips kips. When in. 


0.020 0.030 
Time, sec 


Fig. deflection-time curves (6.5 kips test). 


kips was suddenly released 
machine during test, the intermediate- 
grade beam always failed while the 
hard-grade beam remained intact. 
typical view shown Fig. 
over, that spring-energy level hard- 
grade beam never failed, whether was 
paired impulse test with inter- 
mediate-grade beam, with another hard- 
crade beam, with structural steel 
beam equal weight 
strength and stiffness. 

The two beams Fig. were identi- 
cal except that the broken beam was 
reinforced with intermediate-grade 
bar and the unbroken beam with hard- 
grade bar. 


Summary and Conclusions 


The apparatus for 
perimposes oscilloscope records and 
high-speed motion pictures without time 
parallax. was effective and reliable 
recording large quantity data 
few milliseconds. Moreover pro- 
vided data which could studied re- 
leisure afterward. There 
are many opportunities check one 
against another either di- 


Fig. 11.—Damage intermediate-grade beam after test with in. kips spring energy. 
(Hard-grade beam intact). 
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integration consistent with geometry 
and the principles mechanics. 

The apparatus for loading was ade- 
quate for the beams studied. can 
modified provide greater lesser 
loading capacities and, within physical 
limitations materials, longer and 
shorter durations loading. wide 
variety impulse (force 
function time) can designed into 
such spring loading system. 

The apparatus and procedures need 
not limited motion pictures taken 
with one camera. With mirrors two 
high-speed motion cameras possible 
study triaxial movements limited 
space stereographic methods. 

The examples tests reported this 
paper are intended primarily show 
how the instrumentation and method 
were applied larger investigation 
the behavior 
beams under impulse loads that simu- 
late blast loadings. The examples are 
typical. When two laboratory beams 
that were identical except for grade 
reinforcement were impulsively tested 
pairwise initial spring load 7.5 
kips and energy level in. kips, 
the beam reinforced with intermediate- 
grade steel always failed while the beam 
reinforced with hard-grade steel never 
failed. 

DISCUSSION 

made ordinary loadings that would 
expected building, apart from 
impact loadings, and so, how did the 
steels compare slow rates loading? 

were made steel coupons, concrete 
cylinders, and reinforced-concrete beams 
slow rates loading universal 
testing machine for control purposes. 
with intermediate 
grade bars had average ultimate load 
capacity 3600 beams re- 
inforced with hard grade bars had 
average ultimate load capacity 6700 
The ratio the average ultimate 
load capacities the beams was 
corresponded closely the 
ratio the yield points the steel 
coupons which was 1.88. These 
results suggest that the ultimate load 
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capacities the beams were related 
the yield points the reinforcing steels. 

publishing any the data slow tests? 

Mr. Greaves.—A summary the 
data being published another 
which does not deal with the instrumen- 
tation methods. 

Mr. Maxon.*—Would 
prestressed beam even stronger 
resisting deflection than 
beam, 
were they comparable far breaking 
energy concerned? 

Mr. Greaves.—We did not test any 
prestressed concrete. However, all 
these tests loaded the beams 
about three-fourths their design 
strength prior the application the 
simulated blast load. 

same design strength? 

Mr. beams had the 
same design strength, they had 
the same dimensions, the same concrete 
mix, the same size reinforcing bars, and 
current design practice generally allows 
the same design stress for intermediate 
grade for hard grade steel. 

Mr. Perry was 
the significance the per cent elonga- 
tion? that maximum would 
you require that much order keep 
below the point which the beam shat- 
ters? 

Mr. the course 
analyzing the records made the high- 
speed camera, the position the rein- 
forcing steel was located line drawn 
full size projection each motion 
picture frame. Reference points were 
established along these lines and located 
image. The elongation between pairs 
reference points was figured taking 
the total change distance between 
pairs reference points and dividing 
the initial distance between these 
points. 
reached about 0.03, cracks appeared 
and the beams rapidly disintegrated. 

Mr. can assume 
that the steel the intermediate grade 
was stressed beyond the per cent 
its yield point—that is, 
the other was even stressed its 
point. 

Mr. each the pair- 
wise tests, the elongation exceeded 
per cent measured the projected 
images the beam which subsequently 
failed. The elongation along the beam 
that did not fail did not reach per cent. 

After each test, the bars 
moved from the beams and the residual 
strain distribution was determined 
measurement. The maximum residual 
strain the intermediate grade steel 
bars averaged about 0.05 2-in. 
gage length, about per cent the 
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limiting static strain, measured 
control tests steel coupons. 
residual strain could detected the 
hard bars which 
against intermediate grade bars. When 
hard reinforced-concrete beams 
were paired against welded steel beam 
and when sufficient energy was applied 
break the reinforced-concrete beam, 
the maximum residual strain the 
steel was about 
about per cent the limiting static 
strain measured control tests 
steel coupons. 

Mr. Bryant know 
whether experiments have 
ducted which similar instrumentation 
has been employed tests using actual 
have 
the high-speed motion picture camera 
and the oscilloscope technique been 
used record actual blast effects 
concrete members? Would 
nique applicable? 

Mr. not know any 
other case where the high-speed camera- 
oscilloscope technique has been used 
record actual blast effects 
concrete beams. The technique should 
readily adaptable, and 
offer fertile field for investigation. 

any tests follow through the ques- 
tion that was asked about the unbalance 
the two sections? Was there 
attempt made equalize increased 
steel area and increased section 
equivalent reaction that 
developed this so-called harder rein- 
forced section? realize the inertia 
the two test pieces might vary, but 
was that attempted? 

Mr. was not attempt- 
pairwise test because all our 
pairwise tests, the two 
identical weights. However, Mr. Stew- 
art conducted some tests with wider 
range steel percentages. may 
wish add something. 

Mr. have tested 
concrete beams with different grades 
and percentages reinforcing 
under identical impulsive loads. The 
beams were tested one time instead 
completed the analysis the data, 
prefer not draw any conclusions now. 

Mr. recall paper 
which two beams with lower strength 
steel were compared with one harder 
steel but with added weight create 
equal inertia condition. This beam 
withstood the two your final 
setup did you obtain any results 
arrangement which would approxi- 
mate unbalanced design reaction? 

Mr. are referring 
the earlier study Mavis and Richards. 
tests this nature were made 
the equipment described this paper. 
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expansion 


and map-cracking concrete has oc- 
curred Kingston, Ont., mainly 
structures such curbs, 
floors, and foundation walls. The 
problem was brought the attention 
the Division Building Research 
large Government construction agency 
and investigation was begun 1955. 

Preliminary laboratory 
lished that argillaceous dolomitic 
limestone coarse aggregate was 
sponsible characteristic 
cracking pattern and the conditions 
under which excessive expansion had 
aggregate reaction was involved. Ac- 
cordingly, the ASTM tests for such 
reactions were carried out and samples 
the aggregates and the affected con- 
cretes were examined petrographically 
recognized authority this field. 

the same time, extensive tests were 
carried out actual 
mens. There were two reasons for tak- 
ing this step: The apparent absence 
some the usual symptoms cement- 
aggregate reaction, such 
rims and gel exudations, made neces- 
sary consider other factors such 
freezing and thawing. Secondly, the 
urgency the field situation made 
necessary try out possible remedial 
measures early the investigation. 

Although further research will re- 
quired establish the exact nature 
the problem and provide final prac- 
tical solution, the results date are be- 
lieved unusual significance and 
warrant the unusual step making 
preliminary information 
this time. 

brief, the phenomenon which has 
occurred this case appears 
type cement-aggregate reaction which 
not revealed recognized ASTM 
tests and which evidently lies outside 
the experience more than one recog- 
nized authority this field. 


General Aspects the Problem 


One the most severe field cases, 
where the sources materials, the mix 
design, and other data were available, 


NOTE.—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author. Address all 
communications to ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

* Presented at the Sixtieth Annual Meeting 
the Society, June 16-21, 1957. 
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the standard tests were not effective 


4 
x 
\ 
; = 
— 
4 j a 
4 


Fig. cracking sidewalk, show- 
ing extruded joint filler due expansion 
concrete. 


vas selected for study. This was 
sidewalk, section which shown 
Fig. Excessive expansion had 
closed the joints, and cracking had oc- 
curred within six months placing. 
The defined roughly hexagonal 
areas about in. across and ex- 
tended deeply into the concrete, being 
surface 

Samples crushed limestone coarse 
aggregate, sand, and cement were ob- 
tained from the original sources and 
concrete prisms were made, using the 
same mix proportions that had been 
used for the job. The prisms were kept 
curing room continuously and 
measured periodically for length change. 
Control prisms were made with labora- 
tory reference materials using the same 
mix proportions. Figure shows the 
record expansion the test speci- 
mens, which cracks became clearly 
visible about 0.10 per cent expansion. 

similar test was carried out using 
the same materials but with combina- 
tions the local limestone crushed 
aggregate with reference sand and 
reference limestone crushed aggregate 
with the local sand. The results the 
tests produced data similar those 
Fig. and showed that the local 
crushed limestone coarse aggregate 
was responsible for the abnormal ex- 
pansion the and that the 
sand component apparently did not play 
significant role, least the ex- 
tremely rapid expansion occurring the 
first months. 

Petrographic examination 
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mens both laboratory and field con- 
cretes which had expanded excessively 
revealed unmistakable evidence ce- 
ment-aggregate reaction involving the 
crushed limestone particles, many 
which exhibited darkened reaction rims. 
The exact nature the reaction and the 
constituent actually responsible were 
not detected. The absence 
cant amounts gel deposits was con- 
amination the dolomitic limestone 
revealed that the constituents could 
regarded not normally reactive with 
high-alkali cements. Physically this 
material was 
was found that about per cent 
the sand consisted materials known 
reactive with high-alkali cements. 
This quantity was not regarded 
evidence that the sand whole was 
deleteriously reactive. 

survey concrete work exhibiting 
the characteristic map-cracking the 
affected area indicated that this prob- 
lem has oecurred principally under con- 
ditions dampness wetting and 
drying, and included elements protected 
from the weather well exposed 
sections. Since the large cracks ex- 
tended most the distance through the 
elements examined, appeared that 
differential movement had occurred 
such way that the inner part expanded 
relatively uniform rate under 
continuously moist environment, while 
the expansion the outer part had been 
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interrupted periods drying, thus 
leading progressive deepening the 
cracks which had begun the exposed 
side. 

The field survey revealed that this 
problem has existed some degree for 
many years this area. Limited but 
reliable records have established that 
the particular limestone quarry which 
supplied the coarse aggregate for the 
cases investigated has not been the only 
which have subsequently developed 


Materials Selected for Study 


The limestone coarse aggregates and 
the sands used the main laboratory 
study are designated and described 
Table limestone samples KA, 
KB, and were all from the 
quarry which had been the source 
limestone used the jobs which gave 
rise the original inquiries. The 
sample was from 
stratum about the 24- 30-ft level 
the quarry which was reported 
excluded from the stone used for con- 
crete, due its inferior quality. The 
absorption this material was about 
per cent compared with about 0.7 
per cent for the other samples. The 
reference limestone and 


1 Tentative Method of Test for Potential 
teactivity of Aggregates (Chemical Method) 
(C 289 —54 T) 1955 Book of ASTM Stand- 
ards, Part 1206. 

and M—two high-alkali cements 
cement 

the reactive limestone 
KG—highly absorptive greenish layer 
CS—local land-mined sand 
RR—alkali-reactive reference sand 
OC—unreactive reference limestone 

The pozzolan California caleined shale. 

refer the list references appended this 
paper. 

Tentative Method Test for Potential 
Alkali Reactivity of Cement-Aggregate 
Combinations (C 227 — 52 T), 1955 Book of 
ASTM Standards, Part 47. 

B—cement, KB—limestone, and CS—sand 

are combinations commonly used af- 
fected ares 

OC—limestone and AS—sand 

active reference materials 
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TABLE USED 


TESTS. 


Description 
Designation 
Limestones 


liminary tests 

Rock samples, laboratory 
crushed 

KC. Crusher-run 

Reference, outside source 


Sands 


Cs Land-mined; used on job 
Lake sand; locally used 
Reference, unreactive 

Alkali-reactive reference 
Conrow-reactive reference 


TABLE CONTENTS 


CEMENTS USED TESTS. 
Alkali Content, 
per cent 
Desig- 
nation Source Total 

B.. 


Canada 0.96 1.19 
M. East 

Canada 0.52 0.80 1.05 
West 
Canada 0.09 0.54 0.45 
US. 0.96 0.05 0.99 
US. 0.46 0.09 0.52 
l U.S 0.01 0.14 0.10 


FROM QUICK 
CHEMICAL TEST FOR POTENTIAL 
ALKALI-REACTIVITY. 


Aggregate millimoles millimoles 
per liter per liter 
19.1 160.3 
KG 8.3 323.3 
OC. 6.5 48.6 
Cs. 10.4 53.6 
AS.. 9.7 70.3 
98.3 63.1 


ence sand have both had satisfactory 
performance records and were used 
control specimens for purposes com- 
parison. 
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Alkali contents the 
land cements used these studies are 
given Table II. Cement was ob- 
tained from the principal source sup- 
ply for the affected area. 


Tests for Cement-Aggregate Reaction 


Chemical Test 

The results the Quick chemical 
test, ASTM Method 289 for 
the and limestones, the local 
sand, and for selected reference ma- 
terials are Table III. The data 
indicate that these local materials are 
not deleteriously reactive high-alkali 
cement. Reference experiences with 
the Quick chemical method show, how- 
ever, that dolomitic limestone can 
effect extraneous reduction alka- 
linity and, some cases, may also give 
fictitiously low silica release 
view the results later tests with 
concrete prisms, which showed that the 
expansive reaction produced 
limestone coarse aggregate 
enced markedly the alkali content 
the cement, the and values for 
this material cannot accepted re- 
liable. 

has been suggested that, for cases 
this kind, the test may performed 
the acid insoluble fraction, but this 
procedure may yield spurious values for 
silica release Work this direc- 
tion progress. 


Mortar Bar Test 


The standard procedure for this test 
(ASTM Method 227-52 was 
followed except that duplicate 5-in. bars 
were used. Various combinations ag- 
gregates, cements, and pozzolans were 
tested, and some typical data are shown 
the limestone, KB, showed more than 
normal expansion with the 
cements but not sufficient classi- 
fied 
Expansion was markedly reduced with 
the use low-alkali cement re- 
placing per cent the cement with 
California shale. The ap- 
parent nonreactivity the highly ab- 
sorptive material (24-30 
was consistent with later results for the 
concrete beams tests. The 
used the field case was shown 
nonreactive this test. 

The failure the mortar bar test 
reveal deleterious alkali reactivity 
the limestone question, despite the 
influence cement alkalis later shown 
the concrete prism tests, may due 
one several possible factors (4), 
among them the possibility that more 
than one type reaction involved. 
study this and other aspects this 

contemplated. 
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Conrow Test 


this test (ASTM Method 
mortar bars made with the and 
limestones and the sand gave 
negative results with the and ce- 
ments. The sand combination 
with the cement produced ex- 
pansion the bars approaching the 
0.2 per cent limit months. 
the basis other tests with 
beams, was concluded, however, that 
the sand did not contribute signifi- 
cantly the rapid rate and high de- 
gree expansion observed for the 
concretes, least the first year. The 
apparent unsoundness the sand 
cannot ignored, however, pos- 
sible contribution later stages de- 
terioration the affected 
area, 


Tests with Concrete Prisms 


Influence Exposure Conditions 

Concrete beams were subjected 
certain exposures determine those 
conditions which promoted the abnor- 
mal expansion observed 
cases. The most pertinent conditions 
were: 

(a) Continuous exposure 100 per 
cent relative humidity and 73.4 


Method Test for Potential 
Volume Change of Cement-Aggregate Com- 
binations (C 342 — 55 T), 1955 Book of ASTM 
Standards, Part 1244. 

and UH—high-alkali cements 

UM, and UL—low-alkali cements 
KC—reactive limestone 
OC—reference limestone 

LS—local sand 
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(b) Outside exposure 
beginning early summer; 

(c) Freezing-and-thawing cycling con- 
thawing room temperature (56 cycles 
days); and 

(d) Wetting-drying cycling; wet- 
ting room temperature and dry- 
ing 130 3F; this modifica- 
tion the Scholer method (3) and 
rently under study this laboratory 
(56 cycles days). 

For the mixes used this series, the 
sands were separated into six fractions 
and reblended conform ASTM 
grading requirements. Equal parts 
in. and in. stone sizes were 
used. All aggregates were labora- 
tory-dry state when 
the concrete. The beams were 
with measuring studs counter- 
sunk each end. Measurement 
length was made the nearest 0.0001 
in. with special comparator. 

Figure shows set curves typical 
several series tests carried out si- 
multaneously. The mix this case 
was water cement ratio 
0.47, entrained air per cent, and 
slump in. The B-KB-CS (cement- 
stone-sand), prisms made with mate- 
rials from sources used the job in- 
vestigated, are shown expand ex- 
cessively under all four conditions. 
Since the reference concretes, 
showed significant volume change 
under any these conditions, only the 
data points for one condition are shown 
Fig. expansions similar 
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those for the B-KB-CS 
shown were obtained for B-KB-CS 
mix containing entrained air, and 
M-KB-CS mix with another high alkali 
cement, sometimes used the af- 
fected area. Wetting-drying cycling 
and exposure high 
variably produced greater expansions 
than freezing-thawing and outside ex- 
posure. Conditioning 100 per cent 
relative humidity and 100 produced 
more rapid initial expansion than any 
the above methods exposure. 
sions the duplicate samples were 
very close agreement until cracking be- 
gan visible about 0.08 per cent 
expansion. Beams made with the 
greenish limestone coarse ag- 
gregate showed only slight tendency 
expand after months outside ex- 
posure. This agreement with the 
mortar bar test this material. The 
presence this material varying 
amounts the coarse aggregates used 
field concrete may factor the 
marked differences the severity 
this problem observed the affected 
area. 

The results these exposure tests 
well evidence from field cases indi- 
cated that abnormal expansion occurred 
result some internal reaction 
which was influenced primarily mois- 
ture and temperature conditions. 


Influence Materials 


was found that the separate sam- 
plings limestone, KA, KB, and KC, 
each considered representative 
the stone used for concrete from this 
quarry, produced marked differences 
degree expansion, suggesting vari- 
ability the quarry material. Beams 
made with varying proportions the 
highly absorptive and the 
limestone sample showed decreased ex- 
pansion with increasing amounts 
KG. These tests were carried out 
100 per cent relative humidity and 73.4 
This property the material 
was noted previously. 


Expansion, percent 
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Fig. exposure conditions 
degree expansion concrete prisms. 
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Concrete beams made with the 
limestonesample and cements with vary- 
ing alkali contents (Table and condi- 
tioned 100 per cent relative humidity 
and 73.4 produced differences ex- 
pansion which indicated that the reaction 
the limestone producing this ex- 
pansion was sharply influenced the 
alkali contents the cements. Typical 
data are shown Fig. The reason 
for the difference rate and degree 
expansion between the concretes con- 
taining the cements 
and UH, was not determined. The 
cement the more finely ground, 
and noted also that the rela- 
tive amounts sodium and potassium 
oxide present each cement are mark- 
edly different (Table 

number admixtures were used 
determine their effectiveness reducing 
abnormal expansion with 
alkali cement per cent replace- 
ment cement weight with cal- 
cined shale was most effective. Fly 
ash was less effective, and was found 
that the mere reduction the cement 
content per cent with addition 
reduced the expansion nearly much 
the fly ash. finely divided, non- 
pozzolanic silt reduced the expansion 
about the same amount. Addition 
per cent lithium chloride had about the 
same effect. These results, after 
months, seemed indicate that 
pozzolanic chemical admixtures 
the type usually found effective 
controlling cement-aggregate reaction 
have less beneficial influence than usual 
this case. 


Summary 


the course Canadian investiga- 
tion, dolomitic limestone coarse ag- 
gregate has been found that produces 
excessive expansion and cracking con- 
crete. This phenomenon 
duced the laboratory with concrete 
prisms subjected highly humid con- 
ditions wetting-and-drying test. 
Abnormal expansion was usually ob- 
tained few weeks. The rate and 
degree expansion were found in- 
crease with increasing alkali content 
the cement. Pozzolans and chemical 
admixtures, which are usually effective 
controlling alkali-aggregate reaction, 
showed somewhat limited 
influence this case. 

Despite the observed influence ce- 
ment alkalis, the results the ASTM 
Test Method 289 the limestone were 
negative. The limitations this test 
when applied dolomitic limestones 
were, however, recognized. 
sults the ASTM mortar bar test were 
also negative but indicated some alkali- 
reactivity the limestone. The nega- 
tive results the ASTM Conrow test 
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apparently eliminated the possibility 
cement-aggregate reaction the type 
for which this method was developed. 
petrographic evaluation, not 
given detail here, indicated that some 
type cement-aggregate reaction was 
involved but the exact nature the 
reaction was established. The 
constituents the limestone were re- 
garded not normally deleteriously 
reactive with high-alkali cements. 

This brief paper intended pro- 
vide for the benefit those concerned 
with the use the standard tests for 
alkali-aggregate reaction record this 
Canadian experience with 
ently unusual case cement-aggregate 
reaction for which the standard tests 
were not effective. The 
herein recorded can commended 
view the assistance which has 
given the study the case under 
review. Work continuing the 
problem, and more detailed reports 
the case question will published 
due course. 
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DISCUSSION 


Mr. Bryant should like 
compliment the author very 
excellent job tying field performance 
with laboratory investigations. 
lieve that through studies this 
sort that can best learn the extent 
and scope these problems. 

would say, however, that have 
had some previous indications cement- 
aggregate reaction apparently involving 
limestone, particularly some 
cases Southern and Central 
Ohio, and Virginia. All these 
involved dolomitic limestone and nat- 
ural sand. Unfortunately 
them have been investigated the ex- 
tent that the author has investigated 
the Kingston problem therefore 
have not received much publicity 
adequate documentation. suspect 
that had they been more thoroughly 
investigated they would proved 
rather similar this 
ation. hope that the author’s pre- 
sentation these data will inspire 
people the United States who have 
heard these other cases investigate 
them more thoroughly, 
others pin down some the poorly 
known cases concrete deterioration 
that may provide still further examples. 


1 Corps of Engineers, Concrete Div., U.S. 
Waterways Experiment Station, Jackson, 
Miss. 

Proceedings, Am. Concrete 
Inst., Vol. 48, 731 (1952); Katharine 
Mather, ‘‘Crushed Limestone Aggregates for 
Concrete,’ Transactions, Am. Inst. Mining 
and Metallurgical Engrs., Mining Engineer- 
ing, Oct. 1953, 1022. 
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the Necessity Fundamental and Widened Research 
Strength Materials 


ZAUSTIN 


the not too distant past, when factors safety were quite large and the principal engineer- 


ing material was steel, ordinary test data, such nominal results tension tests and few 


other properties, were sufficient for satisfactory design. 


This situation has rapidly changed 


and modern design engineer needs more refined, more accurate, and more specific data 
than ever before 


NEW DESIGN REQUIREMENTS 


HAT are the changes 


and new conditions design? They 
are: strict requirements minimum 
great danger failure such applica- 
tions airplanes, pressure vessels, and 
high-speed machinery; 
volving repeated stresses, 
vibrational loadings, mechanical and 
thermal shocks; complicated stress 
combinations; extremely high low 
operating temperatures; use 
rosive liquids and gases moving with 
cavitating speeds. Finally, now 
have better quality 
smaller test results and, con- 
sequently, 
using smaller factors safety. 

All these features of modern engi- 
neering require not only higher accuracy 
but also more accurate 
and more suitable test data, enable 
the design engineer predict with 
confidence the behavior and strength 
his designs. 

The gap between the strength 
parts service and the strength 
materials determined 
can longer bridged large 
factors safety. 


The Need for New Branch 

Materials Engineering 

The fields stresses and strength 
materials must brought closer 
together. What separates these two 
fields? most cases the disagreement 
between the strength the design 
elements and the strength the speci- 
mens, made the same material, 
caused the peculiar effect the 
stress system (pattern) the strength 
materials. Regardless whether 
given stress combination obvious, 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 
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cases stress concentrations and 
residual stresses, its effect always 
present. Finding the relationship be- 
tween the strength the design element 
service and the strength materials, 
measured laboratories, should make 
special branch materials engineering 
which, when applied metals, might 
called Metal Mechanics. 

Such study has little with the 
metallurgy which deals with the chemi- 
and structural transformations 
metals and alloys; nor much with 
forces. rather the child the art 
and science testing 
sole purpose the scientific determina- 
tion the with 
the idea mind bringing the actual 
strength the design elements into 
agreement with the laboratory strength 
materials. This transition from the 
strength specimens the strength 
problem modern experimental and 
theoretical strength metals. 

have the one hand the results 
which straight, smooth specimen 
gradually loaded, the stress distribution 
uniform, the temperature constant. 
short, the specimen tested under 
conditions. 
other hand, have design 
that not straight, not 
always smooth, has holes 
outs; its stresses are not uniformly 
distributed and are not simple but 
combined; the load 
creasing decreasing, the temperature 
changing, the surrounding medium 
not neutral. Thus the operating con- 
ditions design member are entirely 
different from the test conditions 
specimen and the 
applied directly structural member. 
Certainly there are cases 
ordinary laboratory data can directly 
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applied but, general, there gap 
between the strength specimen and 
the strength part designed the 
basis this specimen’s strength. The 
gap increased considerably the 
above-mentioned new factors, and the 
old method closing this gap means 
increased safety becomes 
dangerous and expensive. This where 
the science Metal Mechanics enters. 
takes into account all those features 
and minor factors that differentiate 
design element from test specimen. 
reality these factors are not minor, 
for due them may happen that 
while specimen made material 
stronger than the identical specimen 
made material actual part 
made material weaker than the 
identical part made material 

The purpose Metal 
not only explain such facts but also 
supply data which will permit the 
designer make correct estimate 
the real strength design parts and 
thus avoid needlessly large danger- 


MICHAEL ZAUSTIN, research en- 
gineer, Jet Propulsion Laboratory, Cali- 
fornia Institute Technology, recent 
years, been interested establishing close 
working relationship between strength 
design elements and the properties the 
materials which they are made under strict 
requirements light weight, safety, and 
specific environmental conditions. 


December 1957 


4 


q 
| 


ously small factors safety. The 
ideal modern design engineering 
leave the margin safety only 
those factors strength which 
their nature belong the 
probability—such factors 
formity material, uncertainties 
production and unexpected behavior 
loading. But even these factors may 
treated with mathematical exact- 
ness the theory probability. 


The Behavior Metals Assumed 
the Theory Elasticity Not 
Realistic 


While materials data are based 
idealized and standardized test condi- 
tions, stress analysis also suffers from 
simplifications and assumptions that 
are often far realistic. 
theory elasticity deals with deforma- 
tions and stresses the elastic range 
but entirely ignores the fact that most 
failures occur the plastic range. 
For this reason, the stresses calculated 
from ordinary formulas are often not 
the final design stresses, since they 
represent the actual conditions only 
the simplest cases, and often must 
altered satisfy the existing conditions. 
Here where the role Metal Mechan- 
ics would serve connecting link 
between the strength part and the 
strength metal. 

Modern engineering cannot satis- 
fied with the fundamental assumption 
seeks take into account such factors 
directionality mechanical proper- 
ties materials, using different moduli 
transverse and longitudinal, tensile and 
compressive. some other 
designing rejects Hooke’s 
relationship and replaces with stress- 
strain curves because 
tionality between stresses 
only approximate many cases (for 
example, 
steels, such cases have 
use tangent, secant, and reduced moduli. 
There are other cases which the 
classical theory elasticity should 
modified take into account 
effects that cause the deformation 
stresses. Such, for the 
case vibrating body with internal 
when energy must supplied 
maintain vibrations constant 
amplitude. 

From these examples 
need for having stress-strain data, not 
only the elastic range but the 
plastic range well, and not only for 
tension but also for compression. 

The boldface numbers parentheses re- 


fer the list references appended this 
paper. 
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Nonuniform Stress Distribution 
Requires Special Test Data 


When stresses are not uniformly 
distributed, the theory elasticity 
again comes into conflict with reality, 
due the fact that yield and ultimate 
strengths belong the domain 
plastic deformations. 

If, for instance, subject beam 
lated the ordinary bending formula, 
using value for the yield strength 
based per cent permanent 
elongation, will find that permanent 
elongation the outermost fiber will 
less than 0.2 per cent, probably 
0.15 per cent. obtain permanent 
deformation 0.2 per cent 
have increase the load, sometimes 
per cent more. The explanation 
simple. The inner fibers the beam, 
which elastically, pull 
back the outer fibers, which are stretched 
plastically and thus reduce 
manent set. similar situation 
observed cases torsion, any 
other cases where stress 
present. 

because one the most general princi- 
ples rational design the use the 
same criterion strength 
design elements. this case the same 
permanent deformation that used 
for strength should used for 
bending. Adherence this principle 
may result considerable saving 
weight. Since, bending and torsion 
cases the magnitude the residual 
deformation depends the relation- 
ship between the elastic 
properties material, and since this 
relationship cannot derived from 
ordinary tensile data, the design engi- 
neer must have special experimental 
data for bending and torsion the 
form moment-deformation stress- 
strain curves. 


Many Questions About the Behavior 
Metals Are Unanswered 


The theory elasticity fails 
answer many questions. Why does 
axial force, applied specimen 
tension, produce component that 
perpendicular the axis causing the 
Poisson’s Why cube made 
brittle material, subjected com- 
pression, fracture tension? Or, what 
right have apply the results 
tension test metal, which forms 
neck before breaking, the calculations 
strength pressure vessel which 
breaks without forming neck 
noticeable plastic deformation? What 
right have use the yield 
ultimate tensile strength, which belongs 
the plastic range, formulas (for 
bending and torsion) which are derived 
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for the elastic range? Or, why 
have many theories strength, none 
which gives reliable answer? 

The use the strongest material 
often far from being the correct solution 
designing the strongest part. For 
instance, when the strongest material 
used for making bolts, does not 
always result the 
selecting material for pressurized 
tank, inexperienced designer may 
wish take advantage the high 
mechanical properties steel heat- 
treated high strength, without 
realizing that greater ductility the 
same material, treated 
strength, will more than compensate 
him with respect strength and safety. 
Again, selection half-hard material 
for strut compression often results 
stronger strut than would use 
full-hard material, because its greater 
degree straightness. Parts with 
stress concentrations made stronger 
metals are often weaker than identical 
parts made weaker but more ductile 
material. With steels medium 
strength the order 120,000 psi 
ultimate tensile strength, fatigue limits 
are often obtained that are almost 
equal—sometimes even superior to— 
those steels practically twice the 
static strength There are many 
other facts that arise soon 
begin consider the 
strength prediction primary factor 
design for minimum weight and 
maximum safety. 


Existing Data Need Improvement 


When one begins collect and 
systematize the existing data strength 
lack the most important information 
the most ordinary materials, such 
SAE carbon steels aluminum alloys. 
For instance, there are data 
cross-sectional reduction aluminum 
alloys shear-strength data carbon 
steels. And, whatever data 
found, there often indication under 
what conditions was obtained, that 
is, speed deformation, surface con- 
dition the specimen, direction 
fiber, size the piece from which the 
specimen was cut, number specimens 
tested, giving the limit 
elasticity yield strength, the amount 
omitted. 

The situation has not changed since 
was described Clyde Williams (2) 
the following words: soon 
start dealing with fine details, the 
problem gathering data becomes 
astonishingly complicated. The mate- 
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rial problem may stated simply 
saying that the materials engineer does 
not know what properties measure. 
The data that have been obtained 
the past are most value estimating 
the relative worth materials and are 
usually not suitable for use the 


THE VARIABLE NATURE THE 
STRENGTH METALS 


order deal successfully with 
the above-mentioned and similar prob- 
lems, one has understand the nature 
the strength materials, which 
result the combination properties 
stresses. 

Only deeper detailed study the 
relationship between the properties 
materials and the properties stresses 
will explain many 
answer many questions hitherto un- 
answered, well enable obtain 
more realistic data the mechanical 
properties materials. 

Not long ago was believed that 
material always possesses the same 
mechanical properties, regardless the 
kind forces applied and regardless 
the character stresses. 

Now know that brittleness and 
ductility, for instance, are not inherent 
properties but only mechanical states 
metal. know that the 
stresses and the mode their 
application may change the properties 
material even greater degree 
than chemical composition, heat 
treatment, temperature. 


The Duality Stresses 


matter what the external forces 
are, three kinds stresses appear 
compressive, and 
shear. Compressive stress 
cannot produce fracture and, from 
the standpoint strength, only tensile 
and shear stresses need considered. 
The only difference between various 
forces that they 
ratios tangential (shear) stress 
normal (tensile) stress. This ratio 
the most important characteristic 
stresses and their effect the strength 
materials. Its value for compression 
2:1, for torsion 1:1 and for tension 
plates, etc., its value less than 1:2 

The greater the value 
ratios the the state 
stresses, that is, the greater 
tendency the stresses produce 
ductile deformation and ductile (shear) 
fracture. Thus, compression 
state stresses. The 
state stresses occurs when 
the principal stresses are both tensile 
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and equal, because the shear stresses 
this case are zero. Indeed, 


= 


Various Effects the Patterns 
Stresses 


The fact that stresses may hard 
soft important. changing the 
may obtain the 
whole spectrum ductility from 
brittle plastic state. 

There are many experimental facts 
that prove these statements. 
known fact that marble and cast iron 
can extruded triaxial compression. 
being done today nature. 
tremendous triaxial pressure 
earth’s crust, igneous and sedimentary 
rocks, which are quite brittle simple 
compression, have been made flow 
like viscous body. 

Cast iron, some 
and many other alloys that are brittle 
tension per cent elongation) 
show considerable ductility torsion 
and become quite ductile compression 
(10 per cent elongation). Modern 
high-strength (low tempering tempera- 
ture) steels have small 
tension per cent) but are reason- 
ably ductile torsion. For all ductile 
materials, the shearing elastic limits, 
found from torsion tests, are much 
less than the tensile elastic limit, 
found from tests (3). 
become brittle low temperatures have 
considerably higher 
transition brittle state tension 
than torsion Tanks made 
relatively ductile aluminum alloy 
T6, when subjected internal pressure 
and some additional longitudinal ten- 
sion, burst into fragments, like glass 
brittle fractures occur result in- 
creased normal stresses the expense 
tangential stresses. Wire, drawn 
through dies, shows much greater 
ductility than when 
dies because the side pressure die 
the tangential stress. 
sharp difference was shown between 
impact tests bending and torsion. 

These examples indicate the close 
relationship 
They also indicate that the selection 
the type mechanical test im- 
portant for evaluation the suitability 
metal for given design element. 

denote the principal tangential 
stress with and the principal normal 
stress with the condition for pro- 
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pensity for brittle fracture will 
when and for ductile fracture 
when 

say because the 
final result depends also the proper- 
ties metal. 


The Duality the Resistance 
Metals Stresses 


For the explanation the ductile 
and brittle behavior metals, 
not sufficient recognize the obvious 
effect the dual nature stresses. 
This behavior also result the dual 
character the resistance metals: 
the shear resistance which opposes the 
tangential stress, and 
cohesion resistance which opposes the 
normal stress. Like the two types 
stresses, shear and cohesive resistances 
also have entirely different natures. 
Shear resistance the resistance 
particles slip—a plastic phenomenon. 
The technical cohesive resistance the 
normal stress—an elastic phenomenon. 

used the word (which 
future will omitted) because 
the physics solids cohesive resistance 
ideal case molecular attraction, 
while engineering deal with the 
cohesive resistance, weakened struc- 
tural imperfections, presence foreign 
atoms, microscopic cracks, ete. may 
resist fracture the normal stresses 
and measured special tension 
tests that exclude the effect plastic 
deformation. 

denote the shearing strength 
metal with and the cohesive strength 
with the condition propensity 
the metal for brittle 
occur when and the propensity for 
ductile failure will occur when 
Any change the pattern stresses 
(r/o ratio) the properties 
material (temperature, strain harden- 
ing, heat treating) produces change 
the ability the material 
external and tangential 


stresses, 


The General Condition Ductility 
and Brittleness 


conjunction with the effects funda- 
mental properties materials and s), 
contributing factor strength, 
brittleness, and ductility, one the 
most important problems our times. 

occurs, and the type the failure— 
ductile brittle—depends which 
resistance, shear cohesive, over- 
come first. 

the shear resistance overcome 
first the tangential stress. have: 
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Tmax = 
and 

Omax<8 
or 

Tmax >! 

Tmax 


This the condition shear (ductile) 
failure. 

the cohesive resistance overcome 
first, the condition brittle fracture 
will be: 


Tmax < t 


Omax 8 


Thus, the character fracture 
does not depend the absolute values 
stresses but their 
ratios. This conclusion fundamentally 
changes the old that each 
material has only one mode fracture. 
may safely stated that the ad- 
herence this one sided idea retarded 
the development rational unified 
theory strength. was responsible 
for the split all theories strength 
into two groups, without any indication 
which group should used each 
given case. retarded also the proper 
understanding the nature ductility, 
brittleness, and the strength materials 


The Unified Condition Strength 


The above-derived inequalities permit 
the two groups theories strength 
should first group must 
used when cohesive strength over- 
come first the maximum normal 
stress and the second group when the 
shear strength overcome first the 
tangential stress. Thus, the unity 
conditions strength may achieved 
strength criterion strength: 


Scoh > Omax 
and 


Conditions Brittle Fracture 


Another important conclusion that 
brittle fracture may occur result 
several causes. Since shear resistance 
sensitive all conditions tests, 
may expect brittle fracture under any 
one those conditions that increase the 
shear resistance and make greater 
than the cohesive resistance. This may 
happen under the following conditions: 


Low temperature, 

High speed deformation, and 

Change crystalline state, such 
caused heat treatment strain 
hardening. 
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the other hand, brittle fracture 
may caused reducing the tangen- 
tial stress much that the cohesive 
strength overcome first the normal 
stress. This done using biaxial 
and triaxial stresses. 

While there considerable amount 
data the first group, practically 
data are available the mechanical 
properties metals various stress 
patterns. The most urgently needed 
data right now are the effect com- 
bined stresses tensile yield strength, 
breaking tensile strength, hardness, etc. 
The need for such 
continue exist until method 
utilizing shear and cohesive strengths 
for any combination stresses will 
perfected. 

Fracture ductile materials, caused 
normal stresses, was never considered 
terms measurable quantities. 
Unexpected brittle fracture ductile 
materials was never explained and 
could not explained without con- 
sideration the dual stresses 
and strength. Fatigue stress 
concentrations were usually blamed for 
fracture. All our present tests 
strength ductile materials reveal the 
resistance plastic deformations under 
the action tangential stresses (uni- 
torsion, shear, compression) 
and the possibility fracture 
ductile material normal stresses was 
mechanical properties nor engineering 
and design. 

true that shear and cohesive 
strengths were known for long time, 
but cohesive strength was never used 
engineering criterion. 

The important problems testing 
materials are not only determine 
various materials but also investi- 
gate their properties individually. 

While shearing resistance obeys the 
laws analogous those fluid mechan- 
ics, that is, depends the speed 
deformation (flow), geometry, and tem- 
perature, cohesive strength appears 
little dependent these factors. 
Cohesive strength water, for instance, 
psi (according Reynolds 
(6)), while the cohesive strength ice 

These two properties metals are 
the most fundamental constants 
the materials because, unlike tensile 
strength, they are elementary. The 
development methods for determin- 
ation these properties should 
important part research present, 
and not simple problem where 
determination needed cases 
shear strength brittle materials and 
cohesive strength ductile materials. 
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The Importance Cohesive Strength 
Data 


cohesive 
strength really important property 
metals? Since managed 
along for long time without it, why 
need now? 

the first place, impossible 
predict brittleness ductility the 
design elements under load, 
especially with combined stresses, with- 
out knowing the value cohesive and 
shear strengths. 

Such prediction becomes very im- 
portant when factors safety are small. 
Never before the history engi- 
neering have there been many struc- 
tures, subjected the action com- 
bined stresses, designed and built 
there are now; and these are the cases 
where the application the principle 
duality stress and strength would 
most beneficial. 

The strength pressurized vessels, 
pressurized airplane cabins, all kinds 
plates, cannot determined with 
confidence without consideration the 
dual nature stresses and strength, 
especially designs for ultimate (col- 
lapse) values loads. The most 
important application the duality 
principle the selection safe 
material—a material which will not 
become brittle under combined stresses. 
This point important that 
should introduced into the pressure 
vessel codes. 

These are the 
produced the external forces but 
there are equally dangerous stresses 
the internal origin: residual stresses, 
the stresses produced stress raisers 
and probably fatigue loading. 
well known that the first two kinds 
stresses are biaxial and triaxial stresses 
which are responsible for brittle 
fracture. was recently found that 
fatigue loading reduces cohesive strength 
and, therefore, high cohesive resistance 
desirable for fatigue-resistance (7). 
Thus, for development metals suit- 
able for construction pressurized 
structures and metals resistant 
stress concentrations, residual stresses, 
metallurgical research 
should look for metals with high co- 
hesive strength. 

There reason why, tangential 
and normal stresses component are 
known one hand and shear and 
cohesive strengths the other, 
could not determine directly the strength 
and safe dimensions design member, 
theories strength. There are many 
other cases where knowledge co- 
hesive strength important. 

Even are concerned with plastic 
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Fig. diagram. 


properties metals, cohesive strength 
important property because when 
must have sufficient strength resist 
the normal stresses arising from the 
process. the other 
cohesive strength should 
not very high order facilitate 
breaking chips. Sulfur, selenium, 
lead are often added steel reduce 
the cohesive strength. 


Stress-Strength Diagram 


this diagram (Fig. the horizontal 
lines, and cd, represent shear yield 
strength and shear ultimate strength. 
The vertical line, mn, represents co- 
hesive strength. the stresses, for 
each type loading the ratio 
tangential normal stress constant 
and represented ray passing the 
origin. The angle between each ray 
and the axis determined the 
ratio such diagram were 
addition the usual mechanical proper- 
ties metals, they 
facilitate the selection materials for 
given application and the 
selection the theory strength 
used, because they enable not only 
prediction the type 
fracture but also estimation how 
far material under given load 
from the brittle state. Consider, for 
instance, the tension ray 1:2). 
intersects first the line cohesive 
resistance indicating brittle state and 
brittle fracture. the same time the 
first the shear yield line, indicating 
ductile yielding. Such conditions might 
steel, tempered very low tem- 
perature. 

this diagram all lines are straight. 
This only first approximation. 
reality none the lines will remain 
straight under load. The determina- 
tion these curves for various materials 
and for various stress systems one 
the most important problems modern 
research the study the behavior 
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and strength materials under various 
types stressing. 

Since stresses change the properties 
materials, stress analysis does not 
give complete answer 
strength design element. must 
supplemented, not replaced, 
the strength analysis, which takes into 
consideration the effect stresses 
the mechanical properties materials. 


SUGGESTIONS FOR THE 
IMPROVEMENT METHODS 
TESTING MATERIALS 


Tension 


gotten pioperty metals, far 
study its nature and proper use 
materials are concerned. treated 
simple property, whereas reality 
the most complex all mechanical 
properties metals. 


The measured value 
strength, was shown, the result 
strengths proportion not revealed 
the test. test cast-iron bar 
tension measure mainly its co- 
hesive strength; but measure the 
tensile strength aluminum bar, 
obtain quantity that mainly 
function its shearing strength. Yet 
call both tests results tensile strength. 

The results tension tests may 
applied directiy and with confidence 
only the structural members 
simple tension, but they cannot 
used directly when, for instance, 
have biaxial tension. such case 
customary use one the theories 
determine the magnitude stress 
theory should used given case? 
This usual answer that for brittle 
near brittle materials the so-called first 
and second theories should used and 
for ductile materials the others. But 
what materials should called brittle 
ductile? This difficult question 
answer, unless have shear and 
cohesive strengths and stresses corre- 
ponding them, was shown before. 

follows that tensile strength data 
from the design standpoint only 
special case resistance bars 
tension, just buckling strength 
special case resistance slender 
structural members axial compression. 
Thus, the investigation 
strength must conducted 
value which must determined 
separately for various materials under 
various conditions stressing and 
temperature. 
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Compression 


The usual compression tests 
specimens made brittle materials 
indicate that they break diagonally 
and consequently This 
puzzling, since known that all 
brittle materials have greater shear 
than tensile resistance. But the top 
and bottom the cubic specimen are 
lubricated, the fracture occurs 
sion, along the planes parallel the 
compressive force. This important 
because becomes possible determine 
the ratio tangential stress normal 
tensile stress, the case compression. 
experiment was made, using 
specimen glass cube. Subjected 
compression, the cube gave compres- 
sive strength 3770 psi. the other 
hand, tension tests gave tensile 
ratio 0.25. Having mind the Poisson’s 
ratio and assuming that stresses are 
proportional deformations, may 
dividing the compressive strength 
four: that 3770:4 942 psi, while 
the measured tensile strength was 877 
psi. The difference may explained 
the effect friction the specimen 
against the plates the press and the 
difficulty accurate measurement 
tensile strength, due the sensitivity 
the brittle specimens misalignment. 
such case the ratio are looking 
for will be: 


4 


Torsion 


Testing materials torsion 
deserves much more attention than 
produces simple stresses. 
section round bar torsion has 
only shear stresses and 
The plane under 45-deg 
angle the has maximum normal 
stresses and shear stresses. This 
makes torsion fracture distinct 
criterion relative strength the 
material shear tension (under 
normal stress). Because different 
ratio cases torsion and tension, 
the shearing elastic limit determined 
much less than that determined 
from tension tests. the yield 
point, the question arises what 
permanent set should used order 
make comparable the yield 
point tension. 

Using the theory plasticity, 
can proved that the equivalent 
permanent deformation for torsion 
1.5 the permanent deformation for 
tension (8). 


stresses. 
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Shear Strength 


Despite the fact that shear strength 
has been used engineering for long 
time, the existing data are scarce and 
often unsatisfactory, probably because 
the belief that shear strength 
least one textbook machine 
design gives shear strength for all 
materials 0.6 the tensile strength. 
reality this fraction different for 
different metals and even for different 
states the same metal. For instance: 


Monel, soft 0.7 


Monel, hard 0.56 
Nickel, sof 
ickel, soft 0.77 


Nickel, hard 0.63 


Inconel, soft 


Duranickel, soft 0.64 
Duranickel, hard 0.5 

becomes especially important factor 
the light duality strength. 
Because the sensitivity shear 
deformation, stress character, and 
talline state, shear strength becomes 
controlling factor the mechanical 
properties. Consequently, the experi- 
mental data properties shear 
strength under various conditions (speed 
deformation, temperature) are needed. 
Shear strength determined several 
ways, but each method requires further 
investigation and development. Direct 
single and double shear not free 
Torsion thin tubes involves danger 
loss stability, and torsion solid 
uniform stress distribution. With the 
development the theory plasticity, 
the last method becomes more attrac- 
tive. Considerable research needed 
obtain more accurate shear data for 
various materials and agreement among 

various methods testing. 


Stress Concentrations 


have considerable amount 
theoretical and experimental data 
the weakening effect stress concentra- 
tions, but all existing data are for the 


December 1957 


elastic range. well-known fact 
that cases ductile metals notches 
have weakening effect and many 
cases they have strengthening effect. 
The difference matter ductility, 
but the question arises which 
metals have this ability and which 
not. The most reliable data the 
effect notches static tests are 
obtained the use the specimen 
shown 

The use such specimen equiva- 
lent the use two specimens made 
the same material and subjected 
the same load under identical conditions 
test. The position the fracture—in 
the smooth notched part—indicates 
the negative positive effect the 
notch. the first case the fracture 
occurs the notch (then and 
the second case the smooth part 
(on this latter case, 
testing several specimens may find 
strength the notched and smooth 
parts will equal. the diameter 
the smooth part and the notch, 
may then establish 
that characterizes the effect the 
notch and the propensity the material 
for brittleness: 


where: 
xd? 
and 
AF 


where the common maximum 
load that the specimen 
sustain the smooth 
parts. 

Obviously when the effect 
the notch positive, and the greater 
the value the more reliable the 
material design. 

the fracture takes place through 
the notch, order obtain equal 
strength the notch and the smooth 
part necessary increase the 
diameter the notch. such case 
and that is, the effect 
the notch negative. This method 
somewhat complicated, but gives 
numerical answer, although not 
free from some degree arbitrariness, 
due the effect shape and size. 
very simple, however, make 
simple qualitative tests. would 
very desirable add the properties 
each material its mode fracture 
the form the above described speci- 
men, other words, classify the 
materials having positive negative 
effect the notch. Since the stress 
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Fig. specimen for static tests. 


concentration always causes increase 
normal stresses that are resisted 
the cohesive resistance, the search for 
best material with best resistance 
stress concentrations the search for 
material with greatest cohesive 
resistance, was noted before. 


Impact 


Single impact tests have value for 
design purposes except comparison 
shock and notch resistance standpoint. 
But impact tests made series, for 
instance, tests the same specimens 
various temperatures, permit the estab- 
lishment the zone brittleness and 
maximum ductility for each material. 

higher temperatures, the speed 
effect not sufficient produce 
cohesive fracture. Only 
temperature drops certain level, 
does the become 
stronger than the cohesive resistance, 
and the specimen breaks 
manner. 

the case mechanical tests 
present, impact tests must conducted 
elevated temperatures are necessary not 
only for designing structures operating 
elevated temperatures but for develop- 
ing technological processes, such 
drop forging hot rolling (9). 


Fatigue 


When part subjected simul- 
taneous action constant and variable 
loads, the endurance limit 
the Goodman type. These diagrams 
not agree with experimental data 
because they are based correlation 
two phenomena differing nature: 
fatigue strength and tensile yield 
strength. The only correct solution 
this problem the experimental deter- 
mination fatigue strength for various 
loads and plotting them the form 
Smith’s diagram. This kind data 
quite common foreign literature but 
practically nonexistent our own data 
books. 

Another important problem 
investigation fatigue strength 
metals the development method 
determining endurance strength from 
short-time tests. this respect, study 
mechanical hysteresis and resistance 
vibrations promising field. 
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Data fatigue strength small 
number cycles and high stress are 
often required military applications 
but are seldom available the designers. 


Ductility Data Should Widened 


engineering than generally supposed. 
The principle St. Venant states that 
the stress distribution 
distance from applied does not 
depend the actual distribution 
this but only its total value. 
This phenomenon made possible only 
the anelastic response the material. 
Otherwise crack, caused con- 
centrated started, would 
propagate without being stopped 
plastic flow. Thus, local anelasticity 
a prerequisite for safe service of any 
structure designed for the range. 

use ductility when 
residual stresses additional stresses 


once 


from stress concentrations; rely upon 
when designing riveted joints and 
use deliberately when straightening 
and fitting beams, plates, bars, when 
bending, forming, drawing, sheets 
and bars. 

view the great importance 
this property metals, strange that 
the present time has received but 
scant attention from materials engi- 
neers. can more data 
ductility found than elongation 
fracture in. These data cannot 
used design and their only use 
comparing ductility materials. This 
not accurate measure ductility 
because depends not only the 
shape the specimen but also the 
gage length. For instance, the elonga- 
tion flat bar may much 
per cent smaller than the elongation 
around bar. For the designer, the 
elongation 100 in. has much greater 
value and for technologist the 
tion the cross-section 
elongation “zero gage 
more important. Cross-sectional 
duction indicates better than elonga- 
tion the forming properties metal. 
Zero length elongation still better 
this respect. may calculated from 
the formula: 


This formula determined follows: 
Since the range the volume 
practically does not change 


= Ar(Lo + A) = Arlo (1 + 


where: 

and are initial and final cross- 
sections, 

and are initial and final lengths, 
and 
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Since the relative reduction area 


combining this expression with 
obtain 

may repeat here 
strain curves are good indicators 
ductility simple cases. Since ductility 
depends upon the type stressing and 
tension rather hard type stress, 
some cases ductility may 
instance, high-strength steels show very 
little ductility tension but consider- 
ably more torsion. 

The above-described 
ductility are not always comparable. 
For instance, often happens that 
alloy has greater elongation than 
alloy but judging reduction the 
area, alloy more ductile. Thus, 
there need for more reliable 
index ductility. had shear and 
cohesive strengths, such index 
tility could obtained from the above- 
derived condition ductile deformation 
and failure: 


T max t 
Omax 8 
or 
Tmax8 
Omaxt 
or 
Tmax 8 
=l+a 
Omax t 


This the index true ductility 
under stress. For tension will 
compression 2s/t 

the previous equation the value 
tility since the condition the 
boundary ductility and brittleness. 

The values these ratios are the 
measures ductility under various 
The greater the 
ratio the greater the 
When this ratio close unity the 
material under stress close brittle- 
ness. 

This method evaluation ductility 
permits calculate its index 
ductility for combined stress. such 
case: 


stresses. 


tbo 


and the index ductility: 


(o; 


Tmax 


Omax 


The value assumed equal 0.25. 
The recognition cohesive strength 
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ductility metals under will 
help approach the problems 
heat treatment with open eyes. For 
instance, for long time was believed 
that alloy 4340 brittle treated 
280,000 290,000 psi, but was 
found experimentally that reducing 
the temperature tempering from 
enough ductility. the question 
arises where the limit increased 
strength and reduced ductility is. The 
answer may obtained determining 
the ratio the shearing and cohesive 
strengths and using the above inequality 
for each type stressing. 

The cross-sectional reduction justly 
considered several authors 
better index ductility for cold and 
hot forming (9) operations, because 
does not depend upon the gage length 
and characterizes the maximum defor- 
wise, has the same defect elongation 
since does not give picture 
plastic flow metal. consists 
two deformations different nature— 
different proportions various metals. 
For instance, for high-strength steels 
the uniform deformation only 
per cent the total; for aluminum 
alloys per cent and for 
brasses per cent. When the 
temperature specimen lowered, 
the uniform deformation changes little 
whereas the localized 
creases considerably. Again, sub- 
jected impact, the uniform defor- 
mation little affected, compared 
with static tests, but the localized 
deformation 
These facts, together with the fact that 
only the uniform deformation utilized 
technological processes, make neces- 
sary separate investigation uniform 
and localized deformations. 

The determination uniform de- 
formation does not require any special 
tests. All that needed measure, 
addition the diameter the 
neck, the diameter 
part the specimen. For purposes 
comparison convenient express 
the deformations relative elongations. 
The relative elongation the neck the 
zero gage elongation, and the uniform 
relative elongation calculated from 
the same formula zero gage elongation 
substituting the initial 
final diameters the straight part 
the specimen the expression for 


some cases 


The Effects Elevated Temperatures 


have considerable and satisfactory 
data creep, that is, longtime effect 
heat strength and elongation 
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relatively low temperatures under 
constant load. But not have 
enough data for some modern require- 
ments as, for instance, combination 
high rate loading with high rate 
heating. However, the rate heating 
appears not very important. 
What important the temperature. 
Some tests indicate certain increase 
tensile strength with the increased rate 
heating, but this increase may 
ascribed the effect increased speed 
deformation and sensitivity the 
resistance hot metals the speed 
deformation. 

One might expect that high tem- 
peratures, when the crystalline changes 
take place, the rate heating might 
affect the strength metals indirectly 
affecting, for instance, the formation 
austenite carbon steels. Recent 
investigations Huggins and 
others the Massachusetts Institute 
Technology (10) indicate that the rate 
heating has appreciable effect 
formation austenite. This 
fortunate fact because the high-rate 
heating tests may simplified and 
reduced the tests metals high 
temperatures and convenient rate 
heating, well tests for the effect 
speed deformation elevated 
heating important when 
concerned with thermal shock. But 
this phenomenon dangerous only 
when the material brittle and has 
low thermal conductivity. 

addition tensile strength, other 
mechanical properties are 
cluding the modulus elasticity. 
Modulus elasticity best determined 
the vibrational method. 
tudinal vibrations are used for deter- 
mination tensile and compressive 
moduli and torsional 
determination 
Another way determine the modulus 
elasticity elevated temperatures 
based the fact that the ratio the 
thermal coefficient the modulus 
elasticity coefficient thermal ex- 
pansion constant for all metals. 
This method requires the knowledge 
the coefficient thermal expansion 
simple. 

short-time heating tests, the mode 
heating important, since electric 
heating practically uniform, whereas 
gas heating spreads gradually from the 
heated surface. 

Strength-temperature 
very desirable, since materials that are 
strongest elevated temperatures, 
such high-strength aluminum alloys 
are much more adversely affected 
high temperatures than is, for instance 
alloy. 
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Effects Low Temperatures 


Data effects low temperatures 
are necessary designing refrigerating 
machinery and the 
handling gases liquid state. Investi- 
gation metals and alloys from the 
standpoint brittleness low tem- 
peratures very important, but the 
available data about 
point are not abundant. 
strength metals room temperature, 
after they are subjected low tem- 
perature; and the problems thermal 
fatigue caused alternating low and 
room temperatures. 


The Thermal Properties Materials 


Thermal tests include thermal con- 
ductivity, heat capacity, and thermal 
design for elevated temperatures, the 
problems heat transfer arise. These 
problems cannot solved accurately 
know the heat conductivity 
and heat capacity functions 
temperatures. The value thermal 
conductivity, for changes 
the factor more. Unfortunately, 
very few data this kind were published 
despite the fact that modern methods 
instant registration temperature 
permit quick and simple determinations 
Using such methods, was possible 
establish thermal conductivity SAE 
1020 steel almost the melting 
point and discover that there are 
two reversing points the curve 
thermal conductivity versus tempera- 


The Need Complete Stress-Strain 
Curves 


Tensile properties metals are best 
described the stress-strain curves. 
There are many engineering problems 
which important have complete 
stress-strain curves. These curves are 
necessary for many reasons. The most 
important reason that their absence 
reduces the usefulness the modern 
theory plasticity. The mathematical 
theory plasticity owes its develop- 
ment the demand for more realistic 
and accurate determination safety 
factors structures, since the failure 
most structures occurs 
range. receives increasing attention 
the basis rational design method, 
especially design statically indeter- 
minate structures, such rigidly joined 
frames made aluminum, stainless 
steel, and mild and low-carbon steels. 

Stress-strain curves are necessary 
designing for maximum load (collapse 
load) instead maximum stress. This 
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method more and more used because 
its more realistic approach the 
problem strength and safety. 
many cases where this method 
applicable, considerable saving 
weight obtained. cases variable 
loading statically indetermined struc- 
tures, stress-strain relationship neces- 
sary for determination the “shake- 
state stresses, that is, the 
limits variable loading that make the 
structure work within the new elastic 
range, created the initial over- 
loading. 

are 
necessary for determination the usual 
mechanical properties metals, such 
modulus elasticity, limits elasticity 
yield 
ultimate strength, and breakingstrength. 
These properties are different torsion 
and must also determined 
important have them not only for 
room temperature but for low and 
elevated temperatures well. They 
are necessary also for determination 
tangent and secant moduli such 
materials aluminum and magnesium 
alloys, stainless steels, titanium, and 
for all metals elevated temperatures. 
often happens that material that 
the strongest low stresses and 
elongations, becomes the weakest 
high stresses; material which 
the strongest room temperature 
becomes the weakest high temper- 
curves, drawn the same diagram, 
clearly show the point 
difference changes its sign. 

curves, the 
development metal-working opera- 
tions and rational design equipment 
for these operations practically im- 
possible, since stress-strain curves deter- 
mine not only the limits formability 
but also the elastic setback and other 
plastic strains are used. The shape 
stress-strain curve already gives 
idea the technological properties 
metal. 

entirely new metal 
curve available. the future, the 
principal tools designer will 
curves drawn 
with double lines, indicating minimum 
and maximum values. The most use- 
ful tool the materials test engineer 
will testing machines that automati- 
draw accurate stress-strain curves. 


The Need the True Stress-Strain 
Curves 


The curves are 
becoming more and more important 
with the development the use the 
theory plasticity. The true stress 


247) 


an 
TAR 
124 
re 
7 
at 
| 
ee 
a 7 


a 


obtained dividing the tensile 
the cross-section the time the stress 


was measured. the area neck- 
ing the effect the shape the 
neck has reinforcing effect which 
should and deducted 
irom the values obtained the tests. 
This correction may much 
per cent. necessary because its 
the effect shape and has 
nothing with the properties 
metal. True stress widely used the 
study plastic deformations and also 
elastic deformations, when they are 
large the case rubber. Cast 
iron and some cast aluminum alloys 
have small deformations, 
difference between the nominal and 
true stresses negligible, but the 
case some stainless steels con- 
siderable. For instance, the nominal 
strength alloy was about 
109,000 psi, while the true stress was 
203,000 psi, almost twice great. 

True stress-deformation curves not 
show the ultimate strength, but they 
the measure strain 
hardening. 

The stress-strain curves are 
important when want correlate 
tensile data with those other forms 
test, such torsion 
important for the solution the 
general problems yielding and failure 
under conditions different the 
test conditions, the case com- 
bined stress conditions structures 
hot and cold forming operations. 
The ductility metal and the effect 
strain hardening are more accurately 
grams than the use conventional 
elongation The true elongation 
cumulative, being related the 
changing length the specimen. 
has deep physical meaning the total 
quantity physically appearing.de- 
formations various values stresses. 


The Need Probability Distribution 
Data Strength Materials 


large factors safety are 
used the determination allowable 
stresses, failures occur. The reason 
that the so-called minimum guaran- 
teed values strength materials 
are not the absolute minimum. From 
the safety and reliability standpoint 
not much the values minimum 
average strengths that concern 
design-engineer but rather the scatter 
the experimental results which character- 
ize for him the uniformity material. 
The minimum values are guaranteed 
the sense that one the relatively 
small lot specimens will fall below the 
specified value. one does fail, the 
lot material from which the speci- 
mens were taken will replaced. Thus, 
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only curve probability distribution 
the experimental data large 
number tests can give real 
picture the strength the material. 
Now, having another curve proba- 
bility distribution stresses, may 
obtain curve probability distribu- 
tion factors safety. Such 
curve tells what factor safety 
select the percentage 
failure prescribed. This approach 
the problem safety clear and 
definite, contrasted with the am- 
biguous statement that 
member designed for factor 
explained this way: Suppose have 
bag filled with balls and each ball 
marked the tensile strength obtained 
material test laboratory. Another bag 
filled with equal number balls 
and each ball marked stress 
that occurs member considera- 
tion under various service conditions. 
Now take simultaneously 
from each bag and, 
strength the material the stress, 
obtain the factor safety. Con- 
tinuing this process, may construct 
histogram the factor and 
thus find the relationship between 
various factors safety 
corresponding number failures. 


Summary 


The results tension tests con- 
stitute the foundation upon which our 
knowledge strength materials 
built. But this foundation 
always firm. This 
consider the tensile properties elemen- 
reality they are composite and tensile 
resistance consists two resistances— 
shear and cohesive, respond 
differently different stresses. For 
this reason, only cases pure 
tensile stresses may the tensile data 
used directly engineering calculations. 
other cases, however, order 
use tensile data, must resort 
several theories strength without 
any assurance that the selected theory 
will give good results. Only 
studying these two properties individ- 
ually will able not only solve 
the problems strength and deforma- 
tion directly, under various combi- 
nations stresses, but explain 
many phenomena strength and 
which are not clear present. 
For instance, such 
strength metals with increased rate 
strain, transition from ductile 
brittle state with lowered temperature, 
triaxiality, dual nature fatigue, ete. 
Probably the most fruitful results 
this outlook will obtained metal- 
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lurgy the development alloys with 
prescribed mechanical properties, that 
is, definite value shear and cohesive 
resistances. 

There are reasons believe that our 
adherence the tensile phenomena 
single elementary property respon- 
sible for the fact that the science 
experimental strength materials has 
not made progress comparable with the 
progress electronics, aerodynamics, 
hydrodynamics. shear and 
cohesive strengths are very important 
properties necessary for deeper under- 
standing the strength materials. 
Unfortunately, the property shear 
neglected investigators, despite the 
fact that more fundamental 
property than tension. 

Consideration the dual nature 
strength materials will give 
better degree safety 
against catastrophic failures pressur- 
ized aeroplane cabins and other pressur- 
ized structures. 

have very few data the 
section and none all the most 
part it, namely, the 
uniform reduction, just before necking 
begins. These phenomena are closely 
related shear. This the part 
plastic deformation which 
the fabrication metals. 

Another property related shear 
resistance, which was 
studied, the resistance thin plates 
and sheets ripping tearing (11). 

need more data for each material 
and coverage more 
temperatures, and various rates 
deformation. The existing data are 
accurate. most cases the discrep- 
ancy the result omission some 
conditions test, such the rate 
strain, shape (flat, round) and size 
specimen, direction rolling, tempera- 
ture, time element (aging, relaxation) 
and even chemical composition and 
crystalline structure. 

There are some mechanical properties 
which are important but not available: 
for instance, volumetric changes during 
heat treatment are important from the 
standpoint cracking during heat 
treatment. Another important, but 
little investigated property, internal 
friction. property very im- 
portant the study vibrations, when 
taking into consideration the dissipa- 
tions, like fatigue, recent years occupy 
attention design engineers 
planes, missiles, automobiles, and high- 
speed machinery. 

Another important group properties 
which great demand among 


some 
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modern designers the thermal prop- 
erties materials. These properties 
have little value for designer unless 
they are given functions temper- 
ature, since they vary with temperature 
the factor more. Even for the 
most common materials, 
have these data the temperatures used 
modern engineering. Reflectivity 
should added the usual list 
thermal properties since its effect the 
heating rate may high per 
cent. 

More detailed data may often change 
the decision designer from strong 
weaker but the test data show smaller 
scatter, the designer may decide 
favor the weaker material, use 
smaller factor safety and thus not 
only reduce the weight but have 
the advantage greater ductility. 
achieve this needs 
statistical data. When 
worked austenitic stainless 
webs and struts compression, may 
material instead stronger full-hard 
material, because the half-hard material 
straighter and will, therefore, resist 
buckling conditions better. may 
select softer and weaker material for 
part made cold working operations 
and obtain stronger part 
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using the same material stronger 
state. But intelligently need 
strain-hardening data—that is, true 
stress-strain curves. 

When designing pressure vessel, 
may again find that the material with 
the highest tensile strength does not 
always produce the strongest vessel, 
the reserve ductility this material 
not sufficient prevent the em- 
brittling effect tensile 
stresses. 

draw the same coordinates 
stress-strain curves for two different 
intersect. This will indicate that one 
material preferable for low stresses, 
while the other preferable for high 
stresses. Similarly, may find that 
materials which are stronger room 
temperature are not necessarily stronger 
elevated temperatures. 

All this indicates that the usual data 
sufficient for designing with confidence 
light, strong and reliable structures. 
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Fatigue Structures 


Edited Alfred Freudenthal; Aca- 
Press Inc., New York, 500 


the papers and discussions, presented 
international conference held 
Columbia University early 1956. 
The sponsors the meeting were the 
Solid State Sciences Division, Air Re- 
search and Development Command, 
USAF, and Columbia’s Guggenheim 
Flight Structures. 

The purpose the meeting was, 
part, “to bring together the physicists 
and physical metallurgists, the test en- 
gineers and aircraft designers 
attempt bridge the gaps between the 
three groups and stimulate the work 
the various aspects fatigue ex- 
change information between research 
workers the various 

main organizer the meeting, 
Professor Freudenthal was not only 
eminently successful enlisting leading 
workers al! these fields contribu- 
tors, but also giving truly interna- 
tional flavor the meeting. Besides 
the USA, England, France, Germany, 
and Sweden were represented. 

The papers were divided into three 
groups: physical mechanism fatigue 
and fatigue theories, fatigue testing and 
test-interpretation (prediction fatigue 
life and fatigue strength), and fatigue 
design (prevention fatigue failure). 
The first group stands fairly clearly 
division line between the 
other two groups, however, less dis- 
tinct. 

the five papers grouped under 
Physical Theories Fatigue, three orig- 
inated England indicating that Eng- 
land still maintains the high level in- 
terest basic fatigue research which 
has held for half century, although the 
limited total number contributors 


(19) resulted perhaps sample that 


bit unfair the USA this respect. 

The most striking impression one ob- 
tains from this group papers the 
wealth detail observations slip 
bands, documented many excellent 
photographs. These observations, 
gether with those precipitation bands, 
the extrusion phenomena observed 
Forsythe, and the 
cracks, furnish much food for thought. 
What might termed how- 
ever, for instance, the discussion dis- 
comparison. 

The second and the third group 
papers (14 total) were contributed 
physical metallurgists. Perhaps 
class itself the first one: the rather 
startling (and discussion-provoking) ob- 
nonpropagating cracks. Statistical 
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methods test evaluation receive their 
due share attention, does the prob- 
lem cumulative damage. The air- 
craft fatigue engineer not yet the 
position where design loads are spelled 
out codes and specifications; thus, 
number the papers discuss the prob- 
lem establishing design loads. Gen- 
eralized trend studies are presented 
which aim setting design allowable 
stresses—the most practical approach 
for fatigue design. Desirable improve- 
ments stress analysis are pointed out 
and the integration fatigue design 
and fatigue development testing into 
the conventional static 
dures are discussed. 

The fatigue testing large compo- 
nents and complete aircraft presents 
larger-scale problems 
beam testing; thus, several papers give 
descriptions the testing 
helicopters, airplane wings, and pressur- 
ized fuselages. Service experiences and 
development tests are recounted de- 
tail—the type information that all too 
often remains locked company files 
because considered the basis 
for the the company. 
Papers this type are presented from 
England, Sweden, and the USA, thus 
picture practical fatigue engineering, 
including such features “fail-safe’’ 
design. 

The book neither primer nor 
handbook fatigue, and was not in- 
tended the aircraft struc- 
tural engineer, however, presents 
comprehensive and up-to-date perspec- 
tive fatigue engineering, and way 
the references listed the papers, 
excellent guide the literature for more 
detailed studies. While such items 
loads are interest chiefly aircraft 
engineers, the discussions fatigue 
laws and fatigue engineering will 
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interest engineers many other 
fields. 

what extent the conference was 
successful the partial purpose quoted 
bridge the gap between phys- 
icists, physical metallurgists, and engi- 
neers—is difficult judge; the record 
the discussion suggests that comments 
papers any one group were made, 
general, workers this same 
group. There question, however, 
that the conference was eminently suc- 
cessful achieving its other purposes: 
clarify issues and broaden know!- 
edge, and the book will extend these 
benefits much wider circle. 


Protective Painting Structural Steel 


Fancutt and Hudson; The Macmillan Co., 
London; pp.; $4.50. 


THE synopsis excel- 
lent summary the findings many 
years effort and intrigues the reader 
proceed further determine how sur- 
face preparation and painting proce- 
dures influence the ultimate performance 
the paint coating. 

There are hints, precautions, and in- 
formation the book which are in- 
terest the painting contractor, the 
maintenance engineer, the paint formu- 
lator, and the structural steel designer. 
Fancutt and Hudson ably steer middle 
course with something value and in- 
terest for all. 

The book clearly and concisely writ- 
ten and valuable guide the busy 
individual who does not have time 
read the references which contain the 
details the respective tests. 

individuals concerned with the pro- 
tection steel structures would could 
adhere the advice and precautions 
suggested the authors, this reviewer 
sure the paint formulator, mainte- 
nance engineer, and painting contractor 
would have fewer ulcers and less need 
for aspirin and soda. 

The language clear, direct and 
tual. not simple insult the 
intelligence the more experienced 
reader; neither lofty technically 
that one not versed terms 
could not readily grasp the important 
points. For serious literature 
searcher the book amply replete with 
numerous references. 

some cases the references the 
text might little clearer and the con- 
tinuity the book would improved 
the figures were placed consecutively 
throughout the text. 

The photographs Plate 
every one reason pause and reflect 
that the best cheapest long-term 
economical protection desired. 
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| Mobile, Alabama 


Chemical 


Physical 


TESTING 


LABORATORIES 


BOX 1241 WILMINGTON, DEL. 


Analysts Spectrography 
Research Physical Testing 
Development Salt Spray 
Investigations Radiography 


Container and Material Testing 


THE DON QUINN COMPANY 


224 West Kinzie Street 
Chicago 10, Ill. 


Independent tests, studies, surveys, 
and consultations 


Member: ASTM, TAPPI, FPRS 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY and METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 

PHYSICAL TESTS 


Chicago 
Buffalo 


431 Dearborn St. 
P.O. Box 2035 


Member : American Councilof Independent Laboratories 


ABBOT HANKS, Inc. 
Established 1866 


Engineers—Chemists—Assayers—Samplers 
Spectrographers; 
Inspection—Tests—Consultation—Research 


Member: American Council of Independent Laboratories 
624 Sacramento Street, San Francisco 11, California 


MILLION VOLT X-RAY SERVICE 


also 

Low Voltage X-ray, Gamma-ray, 

Masnaflux, Zyglo, Ultrasonics, Impact, 

Chemical, _Metallography, Physical, 

Hardness, Stress Rupture Tests. 

Laboratory and Field Testing and 

Inspection. 

ARNOLD GREENE CO., 
122 Hampshire Street, Cambridge, Massachusetts 

University 4-8800 


LABORATORIES, 


Engineers—Chemists 


INC. 


Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 


New Orleans, La. 


Commercial Testing, Research, and Services 


Metallurgical 


Spectrographic 


John McBurney 


Consultant on Masonry, Masonry 
Materials and Plaster 


Silver Spring, Md. 
JUNIPER 5-3504 


Box 901 


COMMERCIAL LABORATORY FACILITIES 
FOR NON-DESTRUCTIVE TEST e X-Ray (250 KVP) 
@ Gamma Ray @ Magnaflux ¢ Brinell or Rockwell Hardness 
FOR STATIC TEST @ 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST e 9,000 lb. Drop Hammer FOR 
FATIGUE TEST e¢ 60,000 lb. Life Test Machine FOR 
IMPACT TEST e Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS e¢ Stress 
Coat © Strain Gauge Static & Dynamic Equipment 
YOUR INQUIRIES WILL BE GIVEN PROMPT ATTENTION 
THE SYMINGTON-GOULD CORPORATION 
DEPEW, NEW YORK PHONE REgent 6000 


ELECTRON X-RAY LIGHT 
MICROSCOPY 
full CONSULTING service 


Inc. 
ELECTRON, XRAY BLIGHT Ao 


CONSULTING IN INDUSTRIAL DEVELOPMENT, CONTROL RESEARCH 
P.O. BOX 444, SCHENECTADY 1, N.Y. 


MEASUREMENTS CORP. 


RESEARCH MANUFACTURING 
ENGINEERS 


Specialists in the Design and 
Development of Electronic Test Instruments 


Boonton, 


CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER SNELL, INC. 
Telephone: WAtkins 4-8800 


SNEL 


Member: American Council of Independent Laboratories 


LUCIUS PITKIN, INC. 
ESTABLISHED 
Metallurgical Chemists Consultants 
Emission X-Ray Spectrographic 
Analysis—High-Temp. Tensile 
Rupture Testing 


Temperature Alloys 
PITKIN BLD FULTON ST., N.Y. 38, N.Y. 
Member: American Council of Independent Laboratories 


Radiographic 


Sampling 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 
359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of independent Laboratories 


ee 


554 BAGLEY 
PHONE 1-4870 
DETROIT 26, MICH. 


RESEARCH 
DEVELOPMENT 
QUALITY CONTROL 


Herron Testing Laboratories, Inc. 


Analysis Testing Inspection 


Chemical Physical 


Radiographic Metallurgical 
Subsoil Evaluation Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 


ST. JOHN X-RAY LABORATORY 


Califon, New Jersey 
Established 1925 


SMITH-EMERY COMPANY 


Established 1910 
Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council of Independent Laboratories 


781 E. Washington Blvd. Los Angeles 21, Calif. 


GRAHAM, SAVAGE ASSOCIATES, 


Consulting—Engineering—Research 


Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 
475 York Rd. 

Also: 


Jenkintown, Pa. 


Kalamazoo—New York 


December 1957 


THE DETROIT. 


SHILSTONE TESTING LABORATORY 


Chemists Engineers 


Spectrographic Analyses* 


New Orleans, La. 


*Houston, Tex. 


Inspection all leading industrial centers 
| 


| Member: American Council of Independent Laboratories 


PELMO 


LABORATORIES 
INC. 


TESTING RESEARCH 
DEVELOPMENT CONSULTING 
BASIC MATERIALS END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 
ANALYSIS, 
PROCESSING METHODS 


401 Lafayette St. 


CHEMISTS, ENGINEERS INSPECTORS 
Coal—Coke—Petroleum Products 
Commercial Testing Engineering Co. 
228 Salle Si. 

Terre Haute, Ind. 
Member : American Councilof Independent Laboratories 


Newtown, Pa. 


Chicago 


Norfolk, Va. 


Associated Laboratories 


Professional Engineers—Chemists 


Lashbrook 


Owner-Director 


Soils Investigations—Coring 
Physical Testing—Chemical Analysis 


Kansas City, Mo. 


Member: American Council of Independent Laboratories 


EXPOSURE TESTING 


Sunlight - Weathering -Cor- 
rosion. Direct Underalass 
Exposures, Inland-Seashore- 
Tidal Sites, Chemical-Bio- 
logical-Physical Testing, Re- 
search-Development 


CHEMISTS—ENGINEERS 


BOX 593 


MIAMI SPRINGS, FLA, 


TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS ANALYSIS RESEARCH 


EQUIPMENT APPLIANCES 
MATERIALS PRODUCTS 


Des Moines, lowa 


Member: American Council of Independent Laboratories 


SOIL TESTING SERVICES, INC. 


Soil Investigations 
Laboratory Testing 
ineering Reports 
ecommendations 
Chicago: Milwaukee: Portland, Michigan: 
San Francisco: Kenilworth, New Jersey: Havana, Cuba 


4101 
No, Figueroa 


TRUESDAIL 65, 


Honolulu, 
Hawaii 


California 
LABORATORIES 
HAWAIIAN 
VISION 


HARVARD TRANSLATING EDITORIAL 


Okiaboma’s Oldest 
Independent Testing 


Technical Translations 
All Languages 
Fast Service High Quality Work 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 


Soils Investigation—Field X-Ray 
ontrol—Steel Inspection 


COAL SAMPLING AND ANALYSIS 
Philadelphic —Baltimore—Hampton Rds. 
Member: American Council of Independent 


341 St. Paul Pl., 


Professional Engineers Chemists 


OKLAHOMA 


TESTING LABORATORIES 
310 P.O. Box 3838 Oklehome City 
Member American Council of lndependent Laboratories 


CHEMISTS INSPECTORS ENGINEERS 
serving commerce and industry 
Facilities for inspection, testing, analysis 
and research all types. 
Write for brochure 
The BOWSER-MORNER Testing Laboratories, Inc. 
Box, 51, Dayton Ohio 


Member: American Council of Independent Laboratories 


Concrete Design & 


Baltimore 2, Md. 


Water Service Laboratories, Inc. 


Seelye Stevenson Value Knecht 
Consulting Engineers 


Richard Dougherty, Consultant 


Airports, Highways, Bridges, Dams, Water Supply, 
Tunnels, Piers, Industrial Plants 
Concrete, Steel, Industrial Waste Disposal, 


Water Treatment 


CIVIL MECHANICAL ELECTRICAL 


101 Park Avenue New York 


South Florida Test Service 


Testing @ Research @ Engineeer 
Consultants and specialists corrosion, 
weathering and sunlight testing. 
4201 N. W. 7th Street 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


Member: American Council of Independent Laboratories 


PITTSBURGH TESTING 
LABORATORY 


Testing—Inspection—Analysis 
Radiography—Soils Mechanics 


Main Office Pittsburgh, Pa. 


PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. 
metals, plastics, carbon. 
structural materials, electrodes, separators, etc. 


PRADO LABORATORIES 
Cleveland Ohio 


Filters, catalyst carriers, 


Box 2607 


Write fur explanatory literature. 


32 Laboratories in Principal Cities 


NATIONWIDE LABORATORY and FIELD INSPECTION 
COMMERCIAL INSPECTION SERVICE 


Magnetic particle—fluorescent penetrant—ultrasonic 
. . Nondestructive testing methods for 


The Oldest Commercial Laboratory 


BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


» Maintenance and erection inspections—any- 


. @ Hartford e Bridgeport e Philadelphia e 
Cleveland ¢ Cincinnati 
Detroit ¢ Indianapolis ¢ Chicago ¢ Tulsa e 
Dallas Houston Los Angeles Oakiand 
MAGNAFLUX CORPORATION 
7300 W. Lawrence Ave. 


Chicago 31, 


WARNER LABORATORIES 


CYRUS WM. RICE COMPANY 
ESTABLISHED 1916... 

NOBLE AVENUE, PITTSBURGH PA. 

INDUSTRIAL WATER CONSULTANTS 


Coal 
the Heart Bituminous Production 
Also 
Mineral 
Member: A.C.I.L. 


Established 1923 


Metallurgists-Chemists-Engineers 


Spectrographic Analysis 
Chemical and Physical Testing 
Investigations 
Boiler Water Conditioning 
Consultation Service 


9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 


ROBERT HUNT COMPANY 
ENGINEERS 


3 
Inspection, Tests, Consultation, 
Research 


CHEMICAL, PHYSICAL, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


175 W. Jackson Blvd., CHICAGO 4, And All Large Cities 


ae 

| : 
Laboratories 
| rE. 

metals, carbides, ceramics, plastics. etc. Produc- 

Kee | i where in U.S.A. e Mineola, N. ¥. ¢ Newark, ae 

Request 

CHEMISTRY l — 


TESTING LABORATORIES 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council 
Independent Laboratories 


M. C. Tomasetti, PE., Director 
Consulting Engineers ¢ Chemists 


FOUNDATIONS PAVEMENTS 


Designs, Evaluations @ Supervision, Reports 
for 
Expressways—Airfields—Structures 


Domestic and Overseas Operations 
Weyman Ave., New Rochelle, 


RESEARCH TESTING DEVELOPMENT 

engineering, chemistry, metallurgy, textile 

technology, 

psychometrics from basic materiais 
finished products. 


UNITED STATES TESTING COMPANY, Inc. 
Hoboken, N. J. 

BOSTON * BROWNSVILLE DALLAS « DENVER 

LOS ANGELES MEMPHIS NEW YORK 

PHILADELPHIA PROVIDENCE SAN ANGELO 


DESERT SUNSHINE 
EXPOSURE TESTS 


7740 Ramona Road 


Phoenix, Arizona 


TEST ANYTHING UNDER THE SUN 


Chicago Spectro Service Laboratory 


Spectrographic and Chemical 


QUANTOMETER METAL ANALYSES 


Europe 
KONING & BIENFAIT 
Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists —Chemists 


Inspection — Sampling — Testing — Analysis 
Research — Development — Control 


| Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
| Gases, Solvents, Paints, Ores. Established 1890 


104 Dacostakade. Amsterdam-W. P.O. Box 6005 


ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, N.Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories. 
Testing, Research, Inspection and Certification 


Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 
Testing, Inspection, Consultation, Design 
all types building and paving materials. 
Investigation Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 


2317 CHOUTEAU AVE + ST LOUIS 3 MO 


CHEMICAL, PHYSICAL, METALLURGICAL, 
TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


Cc. O. TROWBRIDGE 


DIRECTOR 


CENTRAL 1-092¢ 
CENTRAL 1-758: 


INTERNATIONAL TESTING 
INC. 


METALLURGISTS—CHEMISTS 
CHEMICAL ENGINEERS 
ANALYSIS 
CHEMICAL AND PHYSICAL TESTING 
PAPER—FUEL. 


METALLURGICAL 
ENVIRONMENTAL TESTING 


578-582 Market St., Newark New Jersey 


CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 


Specialist 


Asphalt, Petroleum and 
Tar Products 


801 Second Ave. New York 


STILLWELL GLADDING, INC. 


Inspection-Sampling-ANALYSIS Chemi- 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone Products, 
Soaps, Solvents, Tests, ASTM., 
USP., Tobacco Est. 1868 


130 Cedar Street, New York 


COLOR STANDARDIZATION 


AND 
QUALITY CONTROL 
Materials Techniques 


Visual Color Standards 
and Color Measurement 


MUNSELL COLOR COMPANY, INC. 
10 E. Franklin Street, Baltimore 2, Maryland 


Paper and Pulp Testing 
Certified Pulp Testers 


Quality Control Programs 
for Industrial Users 
Paper and Paper Products 


118 East 28th Street, 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 


Concrete—Asphalt—Steel 
Soil Borings—Soils Laboratory 


New York 
Plainfield, 


Boston, Mass. 
New Haven, Conn. 


CHEMICAL and PHYSICAL TESTING 


WOOD 


LABORATORY 


USED WITH 

QUALITY 

CHEMISTS ENGINEERS 

TECHNOLOGISTS 


CONTROL \ 

OF WOOD 
TIMBER ENGINEERING COMPANY 
1319 18TH ST., N. W., WASHINGTON 6, D. a 


RESEARCH 


PRODUCTS 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 


Inspections; Testing and Chemical Work 
Fort Worth, Dallas, and Houston, Texas 


Member: American Council of Independent Laboratories 


THE NUTTING COMPANY 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
Specifications —Consultants 


4120 Airport Road Cincinnati Ohio 


Cable “Sayboltoil’ All Standard Codes—Specify 
TANK STRAPPING 


INSPECTORS PETROLEUM 

Licensed New York Produce Exchange 
265 Bayway, Elizabeth 


Dependable Inspection Service at All Points 
Bulk Cargo Inspection Our Specialty 
Laboratories and Offices in important cities. 


mend 


LABORATORIES. inc 


lest ng and Inspection Cngineers 
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| 


JUST OFF 
THE PRESS! 


gold mine informaticn 


new Kodak the choice x-ray films for 
today’s radiographic inspection 
Catalogue procedures. 
Industrial 
Radiographic This 16-page booklet far more than ordinary catalogue. 


lists and describes the latest Kodak X-ray Films and acces- 


materials and sories. goes much further. gives the characteristics these 


fast films and provides charts that aid you selecting the 


accessories correct film for various applications and sources radiation. 


You may have this informative catalogue without charge. 
Just mail card the coupon with your request. ask your 
Kodak Technical Representative your Kodak X-ray dealer. 


EASTMAN KODAK COMPANY—X-ray Division—Rochester N.Y. 


Eastman Kodak Company 
X-ray Division 
Get your tree Rochester N.Y. 


copy this Gentlemen: Please send your free new catalogue “Kodak 43-1 
new book Materials and Accessories for Industrial “12 


MAIL THIS 


Street 
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PERSONALS 


News items concerning the activities our mem- 
bers will welcomed inclusion this column 


among those honored the recent annual 
meeting the American Society Civil 
Engineers. Waldo Bowman, editor 
Engineering News-Record, ASCE 
Vice-President for Zone Tilton 
Shelburne, director research for the 
Virginia Highway Investiga- 
tion, was the choice for director for Dis- 
trict The new director for district 
Craig Hazelet, consultant and 
senior partner the firm Hazelet and 
Erdal, consulting engineers Louisville, 
Ky. Whitney Huntington, retired head 
the civil engineering department, Uni- 
versity Illinois, was elevated ASCE 
honorary membership. Alfred Freu- 
denthal, professor civil engineering 
Columbia University, was the second-time 
winner the Norman Medal, oldest and 
most coveted the ASCE awards; 
prize-winning paper was entitled 
and the Probability Structural 
Ernest Hartmann, research 
and chief the Engineering Design 


Aluminum Research Laboratories, with 


Thomas Fitch Rowland Prize for the paper 
“Design 
Glenn Woodruff, consultant 
and bridge San Francisco, with 
two co-authors, received the James Laurie 
Prize for their paper Vibrations 
Steel Wesley Holtz and co- 
worker the Bureau Reclamation were 
awarded the Arthur Wellington Prize 
for their paper Properties 
Expansive Clay.’’ William Dean, Jr., 
Bridge Division, Florida State Road 
Dept., received the recently established 
Ernest Howard Award for “his out- 
standing contribution and pioneer work 
the design and use prestressed and post- 
tension reinforced concrete, particularly 
related work bridge 


American Chemical Society Division of- 
ficers also include several active ASTM 
members. Victor Deitz, the National 
Bureau Standards, new chairman 
the Division Carbohydrate Chemistry. 
Leo Genung, Kodak Co., 


Atlas-Ometers 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete each machine request 


Atlas Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


Weather-Ometer © Fade-Ometer 


Launder-Ometer ® 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 


Pilling Tester Accelerotor ® 


CIRCLE 713 READER SERVICE CARD PAGE 105 


heads the Division Cellulose Chemistry; 
Herman Mark, Polytechnic Institute, 
Brooklyn, chairman-elect. Reed 
Brantley, head Occidental College’s 
chemistry department, chairman the 
Division Paint, and Printing 
Ink. Harold Smith, the 
Bureau Mines Bartlesville, 
heads the Division Petroleum Chem- 
istry. 


the annual meeting the Association 
Consulting Chemists and Chemical 
Engineers New York City October, 
Lincoln Work, consulting chemical 
engineer New York City was elected 
ACCCE president. Sam Tour, Sam 
Tour Co., Inc., was elected treasurer. 
Both Messrs. Work and Tour are longtime 
active ASTM members, contributing con- 
sistently for more than years the 
technical committee and district work. 
Dr. Work past-secretary and current 
vice-chairman the ASTM New York 
District Council. Herman Mark, di- 
rector polymer research, Polytechnic Jn- 
stitute Brooklyn, also active ASTM 
technical work, was the keynote speaker 
the ACCCE meeting; his address con- 
cerned “Synthetic Organics—Present and 
Among those named ACCCE 
councilors for three-year terms were 
Ashcroft Arthur Little, Inc.; and 
David Schwarz and Eugene 
Schwarz Schwarz Laboratories. 
over councilors the following 
ASTM members: Joseph Harrisson 
LaWall Harrisson; Nicholas 
Molnar Fine Organics, Donald 
Price Oakite Products, Inc.; Cecil 
Shilstone, Shilstone Testing Laboratory; 
and Emerson Venable, consulting chemist 
and engineer. 


The following ASTM members partici- 
pated the Congres International 
Chimie Industrielle, American Section 
Program, Athens, Greece, September 
19: Ray Dinsmore Goodyear Tire 
and Rubber Co.; Hillary Robinette, Jr. 
Robinette Research Laboratories, and 
Roger Williams Roger Williams Tech- 
nical and Services, Inc. 


Raul Akot, until his recent appoint- 
ment production manager, Pacific 
Welding Alloys Inc., Manila, was 
the chief engineer Overseas Gas Corp., 
Manila. chemical engineer profes- 
sion, Mr. Akot has distinguished himself 
for years the welding industry and pion- 
eered the research and development 
the first welding electrode plant the 
Philippines. completed 
several months studies various 
pean and American electrode plants for the 
improvement welding technology his 
country. 


Richard Alden, chairman for many 
years Phillips Petroleum Co. Research 
Planning Board and director research 
for over years, has chosen early retire- 
ment, which became effective November 

member the ASTM Board Di- 
rectors and chairman its important 
Long-Range Planning Committee, which 
work now actively under way, Mr. Alden 
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SELECTA 


The Ultramodern Single Pan 
Balance for maximum speed 
and convenience 


FOUR Models choose from 


PROJECTA 


The novel TWO-Pan Speed 
Balance 

Built-in weights 

Extra space for bulky samples 


Semi Micro 
PROJECTION Balance 


truly reliable and fast, excel- 
lent reproducibility 

air damped—projection read- 
ing 

built-in fractional weights 


classical projection balances 
for the limited budget 
built-in fractional weights 

air damped 


MICROTOR 


Only torsion balance with 
ity 


fast two-pan model 

gram capacity 
Projectionscale reading 
directly Microgram 


Projectionscale, range 
Air damped and symmetrical beam with 
Weight dial two pans 


PRECISION Balances 


for fast weighings 


CAPACITY, 


Balance TABLES and 
WALL Brackets for vi- 


bration-free mounting any 
balance, single and multiple 
units 


SARTORIUS BALANCES ARE AVAILABLE FROM MANY LEADING LABORATORY. SUPPLY HOUSES 


BRINKMANN CO. 378-380 Great Neck Rd. Great Neck, 
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This Visicorder Oscillograph record* sym- 
bol the leadership that typical Honeywell 
engineering. laboratories all over the world 
the Visicorder’s instantly-readable direct records 
are showing the way new advances rocketry, 
control, computing, product design and com- 
ponent test and nuclear research. 


*reproduced actual size, unretouched 


record 


The Model 906 Visicorder years ahead the 
trend. the first oscillograph that combines 
the convenience direct recording with the high 
frequencies and sensitivities photographic- 
type instruments. The Visicorder alone among 
oscillographs lets you monitor high-speed vari- 
ables they the record. 


Honeywell 


HONEYWELL 


Some the general features which give the Visi- 
corder leadership the direct-recording field are: 


Frequencies from 2000 cps without 
peaked amplifiers other compensation 


Six channels plus timing traces paper 
Deflection peak peak; traces may overlap 


Record speeds 0.2, and inches per 
second, minute, hour 


Records require liquids, powders, vapors, 
other processing 


Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for demonstration. 


Reference Data: Write for Visicorder Bulletin 


Minneapolis-Honeywell Regulator Co., Heiland Divisioa, 


5200 East Evans Avenue, Denver 22, Colorado. 
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Personals 


(Continued from page 70) 


will continue consultant the com- 
pany and will continue representative 
certain industry, trade, and technical 
association work. 

The announcement from the president 
and chairman the board the Phillips 
Co. noted among other points that Mr. 
Alden made major contributions the 
outstanding developments which have 
come from Phillips laboratories 
plants. also technical pioneer 
the development the natural gasoline 
industry. 


Garwood Bacon, formerly vice-pres- 
ident, Twitchell, Philadel- 
phia, Pa., now New York district man- 
ager, The Landers Corp., Riverton, 


Edgar Bain retired September 
assistant executive vice-president oper- 
ations, United States Steel Corp., Pitts- 
burgh, after nearly years service. 
1928 headed the metallurgical depart- 
ment the newly formed Research Labo- 
ratory Kearny, N.J. Later, was vice- 
president research and technology. Dis- 
tinguished the metallurgical field, has 
been recognized nationally and interna- 
tionally many awards and medals. 
One the major buildings Steel’s 

Center Monroeville, Pa., 
named the Edgar Bain Laboratory 
Fundamental Research his honor. Dr. 
Bain resides 513 Maple Lane, Edge- 
worth, Sewickley, Pa. longtime member 


ASTM, served for many years 
Committee E-4 Metallography. 


Battista, head American Viscose 
(Marcus Hook, Pa.) analytical group, re- 
search and development division, author 
the recently published book, ‘God’s 
World and dealing with the re- 
sources the sea and its ability feed the 
population the world. author 
another book, Enjoy Work and 
Get More Fun Out the Novem- 
ber choice the Executive Book Club. 
ASTM, Dr. Battista active Com- 
mittee D-23 Cellulose and Cellulose De- 
rivatives, currently serving vice-chair- 
man. 


ASTM Past-President Beard, Jr., 
coordinator research, Socony Mobil 
Labs., Socony Mobil Oil Co., Inc., New 
York City, presented paper the API 
meeting November, summarizing ex- 
tensive work done API Research Proj- 
No. which dealt with antiknock 
properties pure hydrocarbons and their 
blends. The Society cooperating 
bringing together the extensive knock- 
rating data forthcoming publication. 


Bernard Beierla has been appointed 
chief metallurgist, Springfield Foundry 
Co., Indian Orchard, Mass., charge 
metallurgy, sand, and quality control. 
For the past held similar 
position with Bliss Co., Toledo, 
Ohio. 


Donald Bergman, chief 
Universal Oil Products Co., Des Plaines, 


received Award Merit from the 
Chicago Technical Societies Council for 
contributions science, civic affairs, and 
the Chicago community. 


Fred Blanchard, formerly highway 
design engineer with Porter 
nell, consulting engineer, Toledo, Ohio, 
now highway design engineer, Arizona 
Highway Dept., Tucson, Ariz. 


John Campbell, scientific director, 
Research Staff, General Motors Corp., was 
honored selection the 1957 Horning 
Memorial Lecturer. This lecture honors 
SAE Past-President Harry Horning, 
pioneer the automobile industry; and 
the award recognizes distinguished, active 
service the mutual adaptation fuels 
and engines. former National Director 
ASTM, Mr. Campbell gave the lecture 
Cleveland November The title 
was Ahead Fuels for Auto- 
motive Among other 
things Mr. Campbell said that believed 
hydrocarbons the general form gaso- 
line, with certain modifications volatility 
and molecular structure for optimizing 
fuel economy and combustion characteris- 
tics will remain for many years the 
most form energy for automo- 
tive transportation. went point 
out, however, that need more effi- 
cient methods for the conversion the 
chemical energy into mechanical 
trical energy. 
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THWING-ALBERT PRECISION SAMPLE CUTTERS 


The Ultimate Precision Sample Cutting 


The use THWING-ALBERT Precision Sample Cutters eliminates 


THE JDC CUTTER 


Stock sizes: 

1 inch wide x 10 inches long. 
inch wide inches long. 
Others made order. 


the major cause inaccurate tests. 


Strips are cut with clean, sharp edges the exact width, 


parallel throughout the entire length, free from nicks and 


uncut pulled fibers. 


Prepares sample strips quickly and 
accurately. 


Eliminates need true one edge and 
align against guide. 


Hold down prevents material buckling 
away from, being drawn 
unevenly into, knives. 


Ideal for tissues, paper, paperboard, foils, plastics, light metals, etc. 


CUTTER 


cuts samples 63mm wide especially 
made for Elmendorf Tearing Testers. 


THWING-ALBERT INSTRUMENT COMPANY 


5339 Pulaski Avenue 


#122 
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CHINE DIVISION 


AMSLER 
HIGH FREQUENCY 
VIBROPHORES 


The High Frequency Vibrophore one the latest 
products this world-renowned manufacturer physical 
testing equipment. 


determines the fatigue properties practically any mate- 
rial under fluctuating and alternating tensile, compressive, 
shear torsional stresses. 


Simple specimens test bars, sections assembled struc- 
tures machine components can tested. 


Two sizes machines cover the load range from 22,000 
Ibs. The Vibrophore uses the classic principle resonance 
which permits frequencies 300 cycles per second while 
ensuring the accurate maintenance stresses within 
magnitude and time constancy. 


The resonance principle also allows convenient determination 

other values, such the damping characteristics ma- 

terials under working conditions, the dynamic modulus 
elasticity. Electric furnace and cold chamber attachments 
allow fatigue tests over temperature range —375 
+1400 


Other items the AMSLER program: 
Static testing machines for loads from grams 2,500,000 pounds. 
Complete line fatigue testing machines for loads 220,000 pounds. 
build your own testing plant for large structures and assemblies. 
Complete line concrete testing equipment. 


Microtesting machines based the AMSLER-CHEVENARD principle. 


World-Renowned for 

Physical Testing Equipment 
Over 200 Different Testing Machines. 


CARL HIRSCHMANN COMPANY, INC. 


Amsler Testing Machine Division 


Manhasset, New York 
Park Avenue, Manhasset, are interested obtaining additional information 
Phone: MAnhasset 7-5300 Testing Equipment, more specifically 


BRANCHES: Your 
6015 North Cicero Ave. 30, 
18080 James Couzens Mich. Your Name:....... 
5124 Pacific Boulevard Los Angeles 58, Calif. 
5122 Dundas Street, West Toronto, Canada 
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Personals 
(Continued from page 74) 

Robert Carpenter, until recently with 
Empire State Oil Co., Thermopolis, Wyo., 
now chemist, Dow Co., 

tocky Flats Plant, Denver, Colo. 


Eric Caunce has been promoted 
from chief chemist and metallurgist with 
the Ford Motor Co. Canada, Ltd., ‘to 
manager the chemical and metallur- 
gical department manufacturing staff 
the company. 


Tien-Sun Chang, formerly instructor 
the University Illinois, Urbana, now 
associate professor, Virginia Polytechnic 
Inst., Blacksburg, Va. 


Gerald Christiansen, until recently 
with California Portland Cement 
Colton, sales representative, Sonne- 
born Sons, San Francisco, Calif. 


Donald Colwell has been elected vice- 
president charge laboratories and 
research, Apex Smelting Co., Chicago, 
Associated with the company for vears, 
was formerly director laboratories. 
longtime ASTM member, Mr. Colwell 
has been very active several the non- 
ferrous technical committees. 
rently serving vice-chairman Com- 
mittee B-7 Light Metals and Alloys, 
also active district work the So- 
ciety. 


Electrode only 1-inch 
length permits non- 
destructive fault 
detection production 
rates 4000 fpm 


This High Voltage Insu- 
lation Tester ideal for use 
with extruders, vulcanizers 
twinners. May used 
replace sparkers where 
0-10KV ample (20KV 
models also available). 


Eric Evans, chief chemist Esso Re- 
search, Ltd., Abingdon, England, received 
the Medal the Institute 
Petroleum for outstanding services the 
Institute. 


John Ewing has been appointed 
metallurgist supervisor research, Tubu- 
lar Div., The Babcock Wileox 
Co., Beaver Falls, Pa., with responsibility 
for the supervision research studies and 
alloy development. continues his work 
secretary the company’s Super- 
heater Materials Committee. 


Fairman, vice-president, Consoli- 
dated Edison Company New York, 
has been elected director the Na- 
tional Association Manufacturers. 


Martin Falk, formerly chief engineer, 
Steel Equipment Co., Cleveland, Ohio, 
now associated with Westinghouse Elec- 
tric Corp., Pittsburgh, Pa., supervisor, 
design section, Headquarters Mfg. Labs. 


Foster, until recently with Ameri- 
Inc., Colorado Springs, 
Colo., has accepted position with Diver- 
sified Builders, Patrick AFB, Fla. 


Fuchs now research and de- 
velopment engineer with Insulation Prod- 
ucts, Ltd., Vanderbijl Park, Transvaal, 
South Africa. 


MODEL CVX 


Accurate, efficient detection, indication and recording every fault assured, 
without burning marking insulation. Safe and easy operation unskilled 
personnel. electrodes (1” and shorter!) conserve floor space. Super- 
visory circuits and sectionalized construction facilitate servicing. 


For complete technical data, write TODAY to: 


PESCHEL ELECTRONICS, 


Towners, R.F.D. Patterson, Tel.: TRinity 8-3251 
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Geniesse for many years divi- 
sional director Research, Research and 
Development Dept., Atlantic Refining 
Co., Philadelphia, Pa., now manager 
the newly created product development 
and technical services, marketing depart- 
ment. has given outstanding service 
for many years the work Committee 
D-2 Petroleum Products and Lubri- 
cants, particularly involving problems 
viscosity. served the Administra- 
tive Committee Papers and Publica- 
tions, and has assisted other phases 
ASTM activities. 


Roy Green, formerly dean engi- 
neering, University Nebraska, Lincoln, 
has opened offices consulting engineer 
at 1845S. 41st St., Lineoln, Nebr. 


Gregory has been promoted 
manager the newly organized Central 
Research Dept., Weyerhaeuser Timber 
Co., Longview, Wash. 


Martin Gurley, Jr., formerly with 
Thermoid Co., Trenton, J., now has 
offices consultant 5935 Creola Rd., 
Charlotte, 


Halley has been promoted chief 
research and development, Research 
and Development Dept., Inland Steel 
Co. 


Joseph Hanawalt, vice-president and 
manager, Magnesium Dept., Dow Chem- 
ical Co., Midland, Mich., was among 
exchange group metallurgical scientists 
who recently visited metallurgical labora- 
tories, plants, and institutions 
Soviet Union. 


Maurice Halser, director research, 
Applied Research Labs., Glendale, Calif., 
received the Beckman Award Chem- 
Beckman Instruments, Inc., Fullerton, 
Calif., for contributions instruments and 
techniques suitable for industrial use 
spectrochemical analysis. Hasler 
very active ASTM Committee 
Emission Spectroscopy. 


Hatfield, the Sanitation Dis- 
trict Decatur, received distin- 
guished service award from the American 
Chemical Division Water, Sewage, and 
Sanitation Chemistry. Dr. Hatfield serves 
liaison representative the Federation 
Sewage and Industrial Waste Assns. 
ASTM Committee D-19 
Water. 


Maurice Hatten now chemical 
engineer, Armco Steel Corp., Trenton, 
Ohio. 


Albert Haynes, formerly with Oscar 
Rixson Co., Franklin Park, 
owner and director engineering and 
operation, Industries, May- 
wood, 


Russell Henke, Henke Associ- 
ates, Elm Grove, Wis., was winner 
$750 and National Silver Certificate for 
his paper Design Leads Re- 


December 1957 


| 
a | | | 


placements Weldments with Steel Cast- 
tered the third Product Development 
Contest the Steel Founder’s Society 
America. 


Hollister, dean engineering, 
Cornell University, Ithaca, Y., has 
been appointed special technical staff 
advise the House Merchant Marine 
Committee the question widening 
the Panama Canal building second 
Central America. 


Milton Holmberg, metallurgical con- 
sultant, Houston, Tex., and past-chairman 
the ASTM Southwest District, has been 
named chairman the recently formed 
Committee Refining Industry 
Corrosion the National Association 
Corrosion 


Holzworth has retired president 
Frontier Bronze Corp., Niagara Falls, 
Booth. 


Herbert Hoodwin, until recently with 
the Building Div., City Miami, Fla., 
now head Hoodwin and Associ- 
ates, consulting engineers, Miami. 


Horlebein, president, Gibson 
Kirk Co., Baltimore, Md., represented the 
non-ferrous castings industry the Pres- 
ident’s Conference Technical and Dis- 
tribution Research for the Benefit Small 
Business. Mr. Horlebein past-pres- 
Society and the Non-Ferrous Founders’ 
Society. 


Allen Hotchkiss, manager engi- 
neering-special furnace heat processing 
equipment, Industrial Heating Dept., 
General Co., Shelbyville, Ind., 
received the Trinks Industrial Heating 
Award for his pioneering developments 
protective atmospheres. His citation in- 
cluded mention his development exo- 
thermic and Neutralene 
General Electric and the introduction 
exothermic gas copper brazing. 


James Hunter, manager, Materials 
Engineering Dept., Bettis Atomic Power 
Div., Westinghouse Corp., Pitts- 
burgh, Pa., has been awarded the Westing- 
house Order Merit, the highest honor 
the company confers, for his guidance 
materials application for power 
plants. 


George Iwashita, formerly with Gen- 
eral Co., Commercial Products 
Dept., Air Conditioning Div., Bloomfield, 
now manager, advanced planning, 
Curtiss-Wright Corp., Buffalo, 


Kenneth Jones, chief engineer, Joe 
Stine, Houston, Tex., was awarded 
$200 and Blue Certificate for his paper 
“Castings for Oil Wells entered 
the third Product Development Contest 
the Steel Founders’ Society America. 
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LABORATORY FURNACE 


Variable temperature range 


versatile laboratory fur- 
nace for reliable operation 
from the lowest the high- 
est temperatures. 


use for ashing, drawing, ig- 


niting and tempering, above 
2000° F., for sintering, melt- 


ing, clinkering, fusing and 


high-speed hardening. 


AUTOMATIC 
TEMPERATURE CONTROL 


SPACIOUS ACCESSIBLE 


HEATING 


RAPID HEATING 


MINIMUM 


OPENS FROM FRONT 
FOR QUICK SERVICING 


BURRELL CORPORATION 


Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 


| 


CHAMBER 


HEAT LOSS 


BURRELL BOX-MUFFLE TYPE 
FURNACE, Model 


Heating chamber wide 814” 


deep 


high. For use with 230 volt, 50-60 
cycle, single phase power supply, 


with automatic controller for 115 
50-60 cycle, single phase. 


Burrell Cat. No. 37-442 “eee $1 


volt, 


500. 


Pittsburgh, Pa. 


Ask for Bulletin No. 315 
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FISHER/TAG 


ASTM 


FLASH POINT TESTERS 


There improved Fisher/Tag Flash 
Point Tester for every official ASTM 
method: open and closed models, elec- 
trical, alcohol and gas-operated. Each 
instrument gives you complete control 
every step your flash point tests 
petroleum products, asphalts and ani- 
mal vegetable oils. 


FISHER/TAG 
PENSKY-MARTENS 


CLOSED TESTER 
| The Pensky-Martens ‘Tester 


gives reproducible results with 

viscous materials with flash 

| points below 300°F. Full, re- 

{ »roducible control of the heat- 

| ing rate makes it easy to use 

Pei for waxes, too. 


FISHER/TAG 

TAG OPEN 

TESTER 

The new Fisher/Tag Open 
‘Tester increases the reproduci- 
bility of tests for determining 
flash points of paints, var- 
nishes, lacquers, vegetable oils 
and related products which 
flash below 175°F. 


Send for Detailed Bulletin; write 
107 FISHER PITTSBURGH 19, PA. 


FISHER 
SCIENTIFIC 


IN THE U.S.A. Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va. New York Washington Toronto 


America's Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 
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Personals 
(Continued from page 77) 


Edwin Joyce recently retired the 
American Petroleum Inst., Division 
Production, Dallas, Tex. Mr. Joyce, who 
has been active the work the ASTM 
Southwest District and currently serves 
vice-chairman this group, plans con- 
tinue make his home Dallas 4323 
Gloster Rd. 


Theodore Kapala, chief the chemistry 
section the chemicals and plastics divi- 
sion, Quartermaster Research and Engi- 
neering Center, Natick, Mass., and 
Fred Oesterling, chief the division, each 
received Certificate Achievement for 
their joint presentation outstanding 
peper the first Army Science Confer- 
ence. They also received Special Act 
Service Certificates and $125 each from 
the Center for contribution 
the advancement the Research and 
Development Program the 


John Kauffman, formerly with Tuttle 
Kift, Inc., Chicago, now presi- 
dent, Speedster, Inc., Denver, Colo. 


Ruffin Keedy, until recently with 
Reveo, Deerfield, Mich., now 
partner, Acme Electric, Fort Worth, Tex. 


Edward Kilpatrick has retired 
state highway engineer New Jersey. 
Church St., Hackettstown, 


John Kleis has been appointed vice- 
president and director research, Fansteel 
Metallurgical Corp., North 
was formerly manager, 
contact division. 


Duane Kniebes has been promoted 
from head the analytical division the 
Institute Gas Technology, Illinois In- 
stitute Technology, Chicago, assist- 
ant research director. 


Eric Kolm was the 1957 (first) re- 
cipient the Pont Award the 
Society for Nondestructive Testing, Inc., 
recognizing significant contributions 
nondestructive testing. Mr. Kolm 
member ASTM Committee E-7 Non- 
destructive Testing and several the sub- 
committees. 


ASTM President Richard Kropf rep- 
resented the Society the President’s 
Conference Technical and Distribution 
for the Benefit Small Business, 
held Washington September. re- 
ported the conference well attended and 
stimulating, with its primary objective 
thet helping the small businessman 
the areas indicated through presentation 
data sources research and de- 
velopment assistance available 
large segment 
mately 300,000 manufacturers. ASTM, 
course, uniquely representative one 
the cited sources such aid vitally 
needed businessmen our current 
economy and the present technological 


Basil Lanphier has been promoted 
manager research, Carpenter Steel Co., 


Reading, Pa. formerly was metallur- 
gist for stainless and high-temperature 
alloys. 


Harold Lownie, Jr., chief, Process 
Metallurgy Research Div., Battelle Me- 
morial Inst., Columbus, Ohio, was elected 
chairman the Gray Iron Division the 
American Foundrymen’s 
ously served the Division’s vice- 
chairman. Mr. Lownie assistant secre- 
tary ASTM Committee A-3 Cast 
Iron, and chairman the subgroup con- 
cerned with general castings. 


Erwin Lurie, until recently with the 
Field Service Div., Office the Quarter- 
master General, Dept. the Army, 
now materials engineer, Veterans Ad- 
ministration, Washington, 


Vincent Malcolm, for many years di- 
rector research the Chapman Valve 
Manufacturing Co., Indian Orchard, Mass. 
has retired from the company but con- 
tinuing number his ASTM and other 
society activities. member ASTM 
for more than years, will continue 
active the Joint ASTM-ASME Com- 
mittee Effect Temperature the 
Properties Metals, which chair- 
man; also will continue his membership 
active too code work committees 
sponsored ASME and other groups 
which are concerned with boiler code and 
pressure vessel problems. 


wardt was the speaker the Luncheon 
the Wood Industries Division The 
American Society Mechanical 
during the recent ASME meeting New 
York City. 


Don McCutcheon, for many vears 
the engineering staff Ford Motor 
Co., Dearborn, Mich., and more recently 
consultant engineering Madeira 
Beach, Fla., now assistant division 
staff, 
Corp., Atomic Power Div., Bettis Field, 
Pittsburgh, Pa. Mr. MeCutcheon has 
been very active several the tech- 
nical committees the Society. served 
isotopes and Radiation Effects for two 
years; and secretary Committee 
Nondestructive Testing for similar 
period. also past-officer the 
Detroit Council. 


Robert McMaster, professor non- 
destructive testing, Ohio State University, 
Columbus, was the 1957 recipient the 
Coolidge Award the Society for Nonde- 
structive Testing, recognition his 
“outstanding contributions the indus- 
trial application X-ray; his meritori- 
ous service the society SNT Hand- 
book editor, and the profession through 
his radiographic and fluoroscopic research, 
development and educational accomplish- 
Dr. has been 
member ASTM Committee E-7 Non- 
destructive Testing for many years. 
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FOR THE MOST RAPID 
MOUNTING 
METALLURGICAL 
SAMPLES 


PUSH BUTTON CONTROLLED 
POWER OPERATED 


SELF CONTAINED HYDRAULIC 
SYSTEM 


CONTROLLED MOLDING 
PRESSURE 


USE PREMOLDS POWDER 


BAKELITE TRANSOPTIC 
MOUNTS 


PRODUCES 1", 1%", 
MOUNTS 


BAYONET TYPE MOLDS 


THERMOSTATICALLY 
CONTROLLED HEATERS 


QUALITY COMPONENTS USED 


CONFORMS 
STANDARDS 


METALLURGICAL APPARATUS 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 
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Personals 


(Continued from page 


George Mikhalapov, former president 
Coast Metals, Inc., Little Ferry, 
has been named executive vice-president 
Brush Beryllium Co., Cleveland, Ohio. 

Willis Moran, retired September 
chief the Chemical Engineering Lab- 
oratory Branch the Bureau Re- 
Engineering Laboratories 
Denver, Colo., after continuous service 
since 1931. authority 
cement chemistry, Mr. Moran made 
many important contributions 
research portland cement and the in- 
vestigations materials ad- 
mixtures concrete. has been active 
ASTM Committees C-1 Cement, 
Road and Paving Materials, and 
fects. 

William Murphy has been named di- 
rector the engineering mechanics de- 
partment Marquette University College 
Milwaukee, Wis. has 
been member Marquette’s faculty 
since 1949. 

Oehler has been elected executive 
vice-president and the board di- 
rectors, The American Welding and Mfg. 
Co., Warren and Niles, Ohio. was 
vice-president operations. 


LABORATORY JOB-SITE 


TESTING... 


Edward Oglio, formerly with the Na- 
tional Bureau Standards, now chem- 
ist, U.S. Bureau Roads, Wash- 
ington, 


George Otterson, until recently with 
the Dept. the Army, Office 
Chief Engineers, now associated with 
Marquette Cement Mfg. Co., Chicago, 
assistant technical director. 


Parker, professor metallurgy 
Mineral Technology, University 
California, Berkeley, delivered the Camp- 
bell Memorial Lecture the American 
Society Metals Chicago November. 
His subject was Concepts 
Flow and 


Pfeiffenberger, 
engineer Urbana, was named the 
post technical director The Expanded 
Clay and Shale Assn. which has authorized 
intensive test and research program for 
the development additional information 
about the properties expanded clay and 
shale lightweight aggregates. The lab- 
oratory the Association located 
Alpena, Mich. 


Platz has been appointed assistant 
Scottdale, Pa. 


Julian Pollak, formerly president, 
now chairman the board, Pollak Steel 
Co., Cincinnati, Ohio. 


Stanley Proud materials engineer, 
Wyatt Hedrick Co., Ocean Gate, 


Elmer Queer, director and professor 
engineering research, The Pennsyl- 
vania State University, University Park, 
Pa., was nominated for the presidency 
the American Society Heating and Air- 
Conditioning Engineers. 


Neville Reiners has been named 
Cummins 
Engine Co., Columbus, Ind. 
has served with Cummins various 
capacities for 


Frederick Rhines, professor light 
metals Carnegie Institute Tech- 
nology, Pittsburgh, Pa., was presented the 
1957 Henry Marion Howe Medal during 
the American Society Metals’ annual 
National Metals Exposition and Con- 
fessor Rhines’ citation was for 
entitled Boundary Creep Alu- 
minum published the 1956 
ASM Transactions the authorship 
Kissel. 
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improves quality control 


prevents over-design 


lowers project costs 


ALL CONSTRUCTION! 


CT-900 CONCRETE 
BLOCK TESTER 


TESTER CT-375 BEAM 


TESTING MACHINE VERSA-TESTER 


asphalt 


EASTERN OFFICE 


Engineering Test Apparatus for Soils, 
Construction Materials, Concrete and 
Asphalt ranging from single items self- 
contained Mobile Laboratories are avail- 


able for immediate shipment. 
EAST 42nd ST., NEW YORK 


4711 WEST NORTH CHICAGO 39, ILLINOIS, U.S.A. 
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SPOTLIGHTS Centrifuges 


Two new centrifuges have been added 
our already extensive line International 
centrifuges. The new for high speed 
centrifuging and the new CM, cabinet 
unit, for moderate speed work. 
The high speed centrifuge provides 
speeds 17,000 with forces 
34,390 and designed for maximum 
safety operating personnel. The 
centrifuge features great adaptability 
moderate price. This attractively designed 


Model HT, with steel guard bowl, 
complete instrumentation and 8-place angle head for 
tubes (without tubes). For operation 115 volts, 
50/60 single phase 


e 
H-8500 
Clinical Model 
H-8858 Size SBV 
Routine and Research 
WRITE 


FOR INFORMATION 


December 1957 
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Cleveland 6, Ohio, 1945 East 97th St 
Cincinnati 13, Ohio, 6265 Wiehe Road 
Detroit 28, Mich., 9240 Hubbell Ave. 


unit accommodates heads and acces- 
sories fer any routine application. 

International centrifuge available 
for every need from stock. The complete 
line includes micro, clinical, chemical, rou- 
tine, large capacity, explosion proof, 
blood plasmc, refrigerated, oil testing, 
soil testing, and number other special 
application centrifuges. 
mation available the centrifuge you 
need. Write for literature. 


H-8800 Size Model CM, with 
steel guard bowl, controller, electric 
tachometer and timer but head, shields cabinet 
$475.00 


floor stand; 115 volts, 50/60 


H-9506 — Size 2, V 
Large Capacity, High Speed 


HARSHAW SCIENTIFIC 


Division of The Horshaw Chemical Co. * Cleveland 6, Ohio 


Sales Branches and Warehouses 
Houston 11, Texas, 6622 Supply Row 


H-9875 Model PR-2 
Refrigerated 


Los Angeles 22, Calif., 3237 S. Garfield Ave. 
Philadelphia 48, Pa., Jackson & Swanson Sts. 
Sales Offices: Baton Rouge, La. * Buffalo 2, N. Y. © Pittsburgh 22, Pa. * Oakland 11, Calif. 
Hastings-on-Hudson 6, N. Y. 
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New shock tester—the HYGE-6000—availa- 
ble with 12”, 18”, and 37” long cylinders. 


NEW repeats 


shock patterns with 
40,000 thrusts 


Environmental shock testers now have method releas- 
ing much 40,000 stored energy produce pre- 
dictable, reliable, and repeatable shock wave patterns. 
The new six-inch Hyge produces square, sawtooth, and 
half-sine patterns test and set standards for aircraft, 
missile, turbine, and rocket components well other 
parts subjected high-g acceleration and deceleration. 


The procedure You specify the shock wave form you 
want the Hyge produce—any those mentioned above, 
alone, possible combinations. 

CEC engineers then calculate your factors mass, time 
base, and acceleration level shock pulse. They design 
and produce metering pin which controls the action 
the Hyge shock tester precisely. 

Hyge tests can simulate almost exactly actual service 
conditions. The tests are exactly repeatable with very short 
time lags for set-ups. Unit tests cost only pennies. 

Hyge versatile, small, and requires little maintenance 
skill the part the operator. The operator does 
not enter the tests variable. 

Since the whole Hyge principle relatively new, 
want more information the HY-6000 and the smaller 
10,000 Model HY-3000. Write for Bulletin 


Consolidated Electrodynamics 


Rochester Division, Rochester N.Y. 


Consolidated Vacuum 


SALES AND SERVICE OFFICES CITIES 


Typical shock 
patterns you 
can produce 
repeatedly 
with the Hyge 
shock tester 


How Hyge 
works 


Differential pressures 
acting the upper and 
lower faces piston 
and seal orifice 
accumulate latent force 
the Hyge. This force 
released instantane- 
ously when the higher 
pressure causes anover- 
balance upward 
force break the seal. 

Thrust transmitted 
directly through col- 
umn the test platform 
which rides braking 
‘of 
metering pins controls 
the thrust pattern. 
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Raymond Rosenberger, formerly with 
The Ferguson Co., Specifications 
Div., Cleveland, Ohio, now engineer 
works, Gilbert Engineering Co., Gastonin, 
N.C. 


George Sachs, professor metal- 
lurgical engineering and associate director 
the Syracuse University Research 
Inst., Syracuse, Y., has been honored 
three German institutions 
many contributions science and engi- 
neering. was awarded the Gaussmedal 
the Braunschweigische Wissenschaft- 
engineers, physicists, and chemists 
the Institutes Technology Braun- 
schweig and Clausthal. also received 
the Heyn Medal, the highest award the 
Gesellshaft fiir Metallkunde. Both awards 
mentioned his outstanding achievements 
the metallurgical field, including the 
mechanical and X-ray stress measure- 
ment methods developed him. 
addition, Dr. Sachs was awarded 
honorary degree doctor engineering 
from the Bergakademie Clausthal, the 
only university West Germany devoted 
mining and metallurgy. 


Boston Gear Works, Mass., 
sales engineer, Frick Lindsay Co., 
Pittsburgh, Pa. 


James Stallmeyer has been promoted 
associate professor the University 
Illinois, Civil Engineering Department, 
Urbana. 


Alwin Steinmayer, vice-president 
research and engineering, Line Material 
Industries, Div. Co., 
Milwaukee, Wis., has been transferred 
the grade Fellow the American 
Institute Electrical Engineers for 
contributions equipment for power 
distribution systems particularly 
field cutouts and 


Donald Stoneburner Carnegie 
Institute Technology the Union 
Carbide Corporation Fellow, working 
toward the degree doctor philosophy. 
has been granted leave absence 
from the Oak Ridge National Laboratory 
where has been employed asso- 
ciate metallurgist. 


George Sullivan has retired dean, 
Santa Clara (Calif.). sueceeded 
Robert Parden. 


Angus Sutherland has accepted 
position emission spectrographer 
Johns-Manville research center, Manville, 
previously was with Limestone 
Products Corp. America. 


Swan, formerly with Reynolds 
Metals Co., Louisville, Ky., now project 
engineer, Unit Products Co., Saline, Mich. 


ASTM Past-President Townsend 
left Sandia Corp., Albuquerque, M., 
October accept position special 
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SARGENT-MALMSTADT 


Automatic Titrator 


Using Second Derivative Method Malmstadt 


Greater operational time saving ages. Push-button start, auto- 
than any former so-called auto- matic shutoff. 

matic equipment. Inherent accuracy superior 

voltage measu 
trations can carried out with 

lain lati Precision better than limits 

dium wire electrodes. 

Directly applicable all types 

Correct end point automatic- redox, acid-base, precipita- 


tion and complexation titration 
systems. 


Low cost, minimum maintenance. 


ally derived the circuit 
statistical theoretical studies 
needed. pre-setting volt- 


Developed and manufactured Sargent Co., 
based on the original work of H. V. Malmstadt, (Anal. Chem., 26, 1348[1954)). 


ELECTROMETRIC TITRATION APPARATUS— Automatic, 
Potentiometer, Sargent-Malmstadt (Patents pending). 

For use all titrations usually classified 
Consisting fundamentally mixing and delivery unit with 
associated supports and electronic control circuit. 

The control unit contains the detecting, amplifying, differen- 
tiating and relaying circuits with simple operational panel. 
the rear the control unit are stirring motor switch for manual 
use, fuse, connecting outlets the valve unit, connecting outlet 
the power supply, and recorder outlet permitting, for research 
purposes, the recording the second derivative curve with auto- 
matic cutoff. 

The delivery unit contains valve mechanism with adjusta- 
ble rate controller, open ended motor driven chuck for the 
stirrer, stirring motor and electrode holders. The valve mechanism, 


SARGENT 


mounted support with swinging beaker platform and clamp 
for the titrating burette, designed accommodate any form 
burette with without stopcocks, that may any 
type titrating installation. 

Dimensions control unit: height, 734 inches; width, 
inches; depth, inches; power consumption, 100 watts; total 
shipping weight, Ibs. 

Complete, including: control unit; stirring valve unit; support 
stand with beaker platform and burette clamp; one S-30490 calomel 
electrode; one each S-30440 electrode, platinum and platinum 
rhodium; one delivery tip with internal platinum electrode, 
one S-76667 stirring rod; one S-76668 large stirring rod; connect- 
ing cable for recorder; and connecting cord and plug for standard 
Without beakers burettes. For operation from 115 vol, 


SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS SUPPLIES CHEMICALS 


SARGENT COMPANY, 4647 FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT MICHIGAN 
SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS 
SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 
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Personals 
(Continued from page 82) 


assistant the Assistant Secretary De- 
fense for Research and Engineering 
Washington, had been director 
materials and standards engineering 
Sandia since 1952; previously had 
been for many years with the Bell Tele- 
phone Laboratories, Murray Hill, 
Mr. Townsend has served consultant 
the Assistant Secretary Defense, 
since 1955, the Office Defense 
Mobilization since 1956, and the Central 
Intelligence Agency since the 
recipient citations from the Office 
Defense Mobilization, Foreign 
Administration, Army, Navy, American 
Standards Assn. and the Department 
Defense for aid government. 
ASTM Mr. Townsend has been very active 
administrative and technical phases 
the Society’s work, making valued con- 
tributions through the years. was 
the ASTM Dudley Medalist. 
served for years chairman ASTM 
Committee B-6 Die-Cast Metals and 
Alloys. has been chairman Com- 
mittee Methods Testing for 
the past vears. also serves the 
ASTM Ordnance Advisory Committee 
and the Special Administrative Committee 
Nuclear Problems. 


Kent Van Horn, director research, 
Aluminum Company America, New 


and accessories. 


specifications. 
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engineering 
YOUR GLASS NEEDS 


Glenlab offers triple-barrelled service for workers 
the materials-testing field: 


Special ASTM apparatus like the unit illustrated and 
others made ASTM specifications. 


extensive line fractionating distillation columns 
including Oldershaw bubble-plate, concentric-tube, and 
packing types together with stillheads, condenser-receivers, 


@ An unusual combination of skills and facilities for the 
fabrication of special apparatus made to your sketches and 


Write for further information. Address: 


GLASS ENGINEERING LABORATORIES 


Belmont California 


Kensington, Pa., was the 1957 Mehl 
Honor Lecturer the recent annual 
convention the Society for Nondestruc- 
tive Testing Chicago. His lecture was 
Aluminum-Silicon-Copper 
manent Mold The Mehl 
Lecture delivered biennially out- 
standing radiographer chosen the NDT 
Board Directors. Dr. Van Horn has 
been member ASTM Committee 
Nondestructive Testing for many 


Edmund Velten has been appointed 
Corp., Reading, Pa. 


Wakeman, testing engineer, City 
Los Angeles Harbor Dept., 
the Southern California 
District Council, has been named chair- 
man the recently formed Committee 
(T9) Marine Biological Deterioration 
the National Association Corrosion 


Richard Walker, formerly chief chem- 
ist, Virginia Rubber Corp., Clifton Forge, 
Va., now nitrile rubber sales engineer, 
Rubber and Rubber Chemicals Dept., 
Co., Akron, Ohio. 


Alfred Webber, research physicist, 


has been advanced the rank senior 


Unitized ASTM vacuum-distillation unit for 


running reduced-pressure distillations of petro- 
leum products according to Method D-1160-52T 


supervisor, Research Div., Polychemicals 
Wilmington, Del. Mr. Webber has 
been very active for many years ASTM 
technical work, particularly activities 
Committees D-9 Insulat- 
ing Materials, D-20 Plastics, and E-1 
vice-chairman Committees D-20 and E-1. 


Wegener, formerly with Friez 
Instrument Div., Bendix Aviation Corp., 
Baltimore, Md., now senior develop- 
Springdale, Conn. 


Wiley, formerly with Johns- 
Manville Corp., now associated with 
Davison Chemical Div., Grace 
Co., Baltimore, Md. 


Williston has been promoted 
manager the newly organized Central 
Development Dept., Weyerhaeuser Tim- 
ber Co., Longview, Wash. 


Charles Wilson, until recently 
graduate assistant, Department Civil 
Engineering, Fritz Lab., Lehigh University, 
Bethlehem, Pa., now associated with 
Goodkind O’Dea, consulting engineers, 
Teaneck, 

Hans Winterkorn, professor civil 
engineering 


received the Officer’s Cross Merit 
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For the first time ever, here the only ther- 
mometer which covers range from—100°C 
900°C, with .01°C sensitivity and digital 


reading temperature directly. 


read directly calculations necessary 


High Accuracy 
.10°C 400°C .20°C 900°C 
bulb and bridge individually cali- 
rated. 
Vacuum sealed platinum elements and leads resist- 
ance bulb: 
Hermetically sealed head 
Choice stainless steel quartz jacket 


Resistance Thermometer 


HOW WORKS: PRICE LIST: 


means special circuit the Wheatstone bridge, 
the reading the balancing variable resistor made 


23525 Electronic Resistance Thermometer without 
bulb. Either 23525D or 23525E or both must 


follow second degree relationship corresponding with the ordered the same time 
change resistance platinum with This mometer and these will individually 
time consuming calculations normally required with high Stainless Steel Bulb, only...... 395.00 
precision resistance thermometry. high sensitivity elec- Quartz bulb, only......... 
detector permits rapid and precise balancing the 23525E Temperature controller, only................ 112.50 


For Complete Information Write For Bulletin 


GREINER 20-26 MOORE STREET, DEPT. 229, NEW YORK 13, 
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(Continued from page 84) 


the Order Merit the Federal Republic 
Germany, presentation being made 
Consul-General Adolph Réifferscheidt 
ceremonies September the Uni- 
versity. Dr. Winterkorn was honored 
for major contributions the engineering 
development the United States and 
the Federal Republic Germany. 
After the end World War II, Professor 
knowledge and experience scientists and 
engineers the Federal Republic Ger- 
many and contributed large extent 


the reconstruction his native country 
assisting the application new me- 
thods the building roads and high- 
ways. ASTM, Dr. Winterkorn has 
served for many years Committees D-4 
Road and Paving Materials, and D-18 
Soils for Purposes. 


on 


Wooten has been appointed 
technical director Reichhold Chemicals, 
New England division with head- 
plant. 


Dale Wright, formerly chief metal- 
lurgist Caterpillar Tractor Co., Peoria, 
Ill., has been made manager the com- 


how accomplish 


GREATER ACCURACY 


hardness tests 


Brinell 

Vickers 

Rock well 
Micro 


BRINELL 
VICKERS 
ROCKWELL 


Government-Certified Stand- 
ards Indentation Hardness 


(Brinell-Vickers-Rockwell) 


Diamond Indentors (Vickers- 
Knoop-Rockwell) 


Government-Certified Dy- 
namometers 
Reading Carl Zeiss Spiral 


Microscopes, for checking the 
accuracy loads Hardness 


Testing Machines 


Method and its advantages 


How obtain Test Data 
Expressed Directly 
Units Rockwell “C” 
without using the Rock- 
well Method with its 


many drawbacks 


This interesting and AUTHORITATIVE booklet yours for the asking. 


some SENSATIONAL results. 


All Government certificates mentioned (hardness standards; 
diamond indentors; optical load indicators) are issued for our account 
the Materials Testing Institute, Federal Republic Germany. 


Write today for your copy Bulletin No. 22. 
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Double- 
Cone Diamond Indentation 


pany’s reorganized quality control depart- 
ment. has been with Caterpillar since 
1934. 


Clyde Wyman, until recently man- 
ager, product development, Vulcan Steel 
Foundry Co., Oakland, Calif., now 
chief fourdary metallurgist, The L.F.M. 
Mfg. Co., Inc., Atchison, Kans. 


MacDonald Young, technical director, 
Aluminium Co. Canada, Ltd., Fabricat- 
ing Div., recently assumed presidency 
the American Society for Metals. 
27-year man with Alean, Mr. Young 
especially familiar with the character- 
istics aluminum and has done much work 
developing processes for fabricating new 
alloys and other materials for Canada’s 
elected president ASM. 


Stanley Young now housing 
consultant, Faulkner, Kingsbury Sten- 
house, architects, Washington, 


Corrosion Engineers Form 
Marine Biological Group 


NACE Technical Group 
Committee T-9 Marine Biological 
Deterioration which held its organiza- 
tional meeting the Harbor Island, 
Test Station the International 
Nickel Co., June affiliate 
the Marine Borer Group the Sea 
Horse Inst., sponsored the Inter- 
national Co., with the National 
Assn. Corrosion Engineers. Chairman 
the new committee Wakeman 
who was co-chairman the Symposium 
Wood for Marine Use and Its Protee- 
tion from Marine ASTM 
Second Pacific Area National Meeting, 
Los Angeles, Calif. 

Three unit committees were formed 
under Committee T-9: T-9A Bio- 
logical, Lane, chairman, Univer- 
sity Miami; T-9B Preservations 
and Their Appraisal, Sweeny, 
Naval Research Labs.; and T-9C 
Practical Applications, the course 
organization. 

consideration the $50,000,000 
yearly loss from marine-borer attack 
wooden structures United States 
waters, the work Committee T-9 will 
include materials for preservation 
wood marine environments, com- 
pounds kill limit the activity 
marine borers, collection information 
resistance barrier materials 
borer attack, adequacy present speci- 
fications for marine piling treatment, 
and the establishment standard pre- 
servative samples. 


Special Technical Publication No. 20C 
Am. Soc. Testing Mats. (1957). 
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TOOLS, MOLDS, DIES 


For Rubber Testing ASTM Standards 


Precision-Cut 


iM 0020" deep 
below depth of 
covily 


Cover Plate 


| 


For making tensile test 
samples, supply single 
and slab 
molds shown, plain 
chrome finish, with 
without hinges. 
usually stock molds 
for adhesion, abrasion, 
flexing, compression and 
rebound samples. Special 


Cavities tobe 
0075 deep 


molds promptly. 
Cover plate to be OSO" thick 


MI four corners & deep for prying mold! oport 


Dies for Cutting 
Tension Samples 


These dies are milled out steel blocks; edges carefully 
ground and specially hardened cut vulcanized rubber. 
Entire die precision designed ASTM standards. For 
machine use shown, with handle for hand operation. 
Also, hand-forged dies cut regular tear test samples. 


MALLET HANDLE 

DUMBBELL DIE 
BENCH 
MARKER 


and 
Centers 


HOGGSON PETTIS MANUFACTURING CO. 
133 Brewery St. NEW HAVEN CONN. 
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KILAR 
all the way down WITHOUT ANY 


NO extension tubes, no bellows, no supple- 
mentary lenses—ONE extreme, continuous focus- 
ing range! 

e NO extra figure charts—reproduction scales and 
exposure factors are marked right on the lens! 

e NO extra lens shade, no filter adapter—both 
are built right iato the lensmount! 

e NO cut off heads or feet—your ‘“‘lifesize’’ ALPA 
picture is accurately framed, at any distance! 

e NO reflex housings, no additional finders, no 
focusing attachments nor other ‘‘Extras’’— 
your ALPA single-lens reflex system renders a 
parallax free image, at any magnification! 

fuzzy foregrounds or backgrounds—your 

ALPA groundglass shows you the exact depth 
of field, at any aperture! 

ALPA—ONE camera for ALL your needs . . 

ideal for industrial and scientific photography, 

as well as personal use. 


Preset ALPA MAKRO-KILAR 40mm 
Model E Model D 

119.50 139.50 
inf. to 4” inf. to 2” 


w/ALPA 4 (straight refiex) ..... 279.00 299.00 
w/ALPA 5 (prism refiexr) ........ 349.00 369. 00 
w/ALPA 6 (prism refiex w 


in rangefinc jer) ............389.00 409.00 
A 7 (prism reflex and 
seperate rangefinder) ............ 389.00 409.00 


ALPA Makro-Kilar 40mm 
1/3.5 E (as long as avail- 
$99.00 
Preset ALPA Makro-Ki- 


lar 90mm f/2.8 (infinity 
to 8”) .. - $249.95 


LEXINGTON, 


Viscosity directly 
centipoises... 


HOEPPLER 
VISCOSIMETER 


PRECISION MODEL 


The Hoeppler Viscosimeter pro- 
vides a fast, accurate method of de- 
termining the viscosity gases, 
liquids, oils, plastics, syrups, viscous 
tars and dark liquids. From 0° C. 
to 100° C. Direct readings in centi- 
poises (or centistokes). From 0.01 


0.1% to 0.5%. Small sample 
(30cc) required. Results consistent 
and reproducible. Price, $350. 


for Bulletin HV-303. 


ASTM designation D 445-53 T. 
Measures viscosity with error not 


controlled within +0.02°F. 
or uncalibrated. 


Metal frame fit capillary, $6. 


FISH-SCHURMAN CORPORATION 


Startling 
the design the NEW 
ALPA MAKRO- 


Karl HEITZ Inc. 


YORK 17, 


For every 
industrial use 


the 


camera 
with the 


lens 


lets you focus from infinity 


ACCESSORIES! 


YOU get full size views 
of entire production 
lines! 


YOU include more in 
norma! interior shots, 
identification photos, 
etc., with 60% cover- 
age! 


YOU copy blueprints, 
charts, texts, oosters, 
at any scale! 


YOU move all the way 
in for ultra-ciose-ups, 
“lifesize'’ reproduction 
of tiny machined parts 
or test sections. . .. 


ALL WITH 
ONE LENS! 


1,000,000 centipoises. Accuracy FALLING BALL PRINCIPLE 


The falling time of the ball multiplied 
by other given factors shows absolute 
viscosity centipoises. 


UBBELOHDE Viscosimeter 


the principle the suspended level 


A capillary-type viscosimeter for determining the kinematic 
viscosity of any true viscous liquid, such as petroleum products 
or lubricants. See American Society for Testing Materials, 


greater than +0.1%, 


when used at efflux times of 80-1000 seconds. The smallest 

listed capillary is used for light fuel oil or kerosene, the others 

for lubricating oils. The temperature of the bath should be 
In all capillary sizes as called for by the ASTM—calibrated 
Uncalibrated capillary, $20. Calibrated, $38. 


Bulletin UV 374 will be sent on request. 
Order direct or from leading laboratory supply dealers. 


78 Portman Road, New Rocholle, N. Y. 
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NEW 


The following members were elected from 
September November 15, 1957, making the 
total membership Welcome ASTM. 


Note—Names are arranged members first then ASTM 
Year Book shows the areas covered the respective Districts 


CHICAGO DISTRICT (5) 

Rockwell Lime Co., Brisch, president, 
Manitowoc, Wis. 

Baxter, Donald L., executive engineer, Re- 
liable Electric Co., 11333 Addison St., 
Franklin Park, 

Beaton, James L., materials engineer, Bendix 
Products Div., Bendix Aviation Corp., 
Bendix Dr., South Bend, Ind. 

Dutton, Buell B., superintendent, Building 
Div., Village of Brookfield, 8820 Brook- 
field Ave., Brookfield, 

Jerome, L., plant metallurgist, Caterpillar 
Tractor Co., East Peoria, Ill. 

Liederbach, William H., ceramic process engi- 
neer, Globe-Union, Inc., 900 E. Keefe 
Ave., Milwaukee, Wis. For mail: 202 
Prospect Ave., Pewaukee, Wis. 

McCullough, R. A., manager of engineering, 
Blaw-Knox Co., Construction Equipment 
Div., Mattoon, 

Moburg, Keith W., research engineer, Ideal 
Industries, Inc., Park Ave., Sycamore, 
For mail: 158 Vista Terrace, Sycamore, 


Myers, Gene metallurgist, Manu- 
facturing Co., Inc., 909 Lafayette St., 
Valparaiso, Ind. 

Ryslinge, Anatole D., vice-president, Soils 
Engineering Laboratory, Inc., 3422 W. 
Hayes Ave., Milwaukee 15, Wis. For 
mail: 1137 122nd St., Milwaukee 14, 
Wis. 

Vellines, R. P., manager, Research Labs., 
Universal Atlas Cement Co., Gary, Ind. 
For mail: 3564 Jackson St., Gary, Ind. 


Xavier, Miguel A., technical director, Inland 
Testing Labs., Division Cook Electric 
Co., 6401 Oakton St., Morton Grove, 


CLEVELAND DISTRICT (4) 


Ford, E., technical service representative, 
Columbian Carbon Co., Box 209, Akron 
9, Ohio. 

Hartman, Robert H., chief chemist, Ferbert- 
Schorndorfer, Division American Mar- 
ietta Co., 12815 Elmwood Ave., Cleveland 
11, Ohio. 

McCue, William Jr., chief metallurgist, 
Steel Improvement and Forge Co., 970 
64th St., Cleveland Ohio. 

McEvoy, James E., manager, Development 
Lab., Bailey Meter Co., 1050 Ivanhoe 
Cleveland 10, Ohio. 

Vitek, Robert L., chemist, Man-Gill Chemical 
Co., 2338 Canal Rd., Cleveland 13, Ohio. 
For mail: 3687 Rolliston Rd., Shaker 
Heights 20, Ohio. 


DETROIT DISTRICT (6) 

Cataphote Corp., Larkin, new product 
and development manager, Toledo 10, 
Ohio. 

Graham, Tom L., Jr., staff member charge 
of testing, Wyandotte Chemicals Corp., 
Wyandotte, Mich. 

Reinhard, Joha T., quality control engineer, 
Ann Arbor Construction Co., 221 Felch 
St., Ann Arbor, Mich. 


NEW ENGLAND DISTRICT (13)! 


Tobe Deutschmann Co., Robert Stone, 
assistant manager, Engineering Div., 
Providence Highway, Norwood, Mass. 

Klimas, Vincent A., technical supervisor, 
Inspector Naval Material, 1026 Main 
St., Hartford, Conn. 

Schulz, Herman R., senior experimental engi- 
neer, Royal McBee Corp., 1031 New Brit- 
ain Ave., West Hartford 10, Conn. 


NEW YORK DISTRICT (1) 

Associated Commodity Corp., Ravi Datt, 
vice-president, 50th Fl., 233 Broadway, 

Metalsalts Corp.. Joseph Ramp, senior 
microbiologist, 200 Wagaraw Rd., Haw- 
thorne, N. J. 

Royal Lubricants Co., Mosteller, vice- 
president and techaical director, River 
Rd., Hanover, 

Wood, John Co., Stuart Faunce, director 
research, Iorio Court, Union, 

Benderson, Nathan, consulting engineer, 60 
Washington St., Troy, N. Y. 

Burchfield, William F., supervisor, mechan- 
ical engineering section, The Interna- 
tional Nickel Co., Inc., Wall St., New 
York 

Clark, Graham M., International Business 
Machines Corp., 590 Madison Ave., New 
York 22, 

Gastler, A., Consolidated Edison Co. New 
York, Inc., manager, Stock Control Bu- 
reau, Purchasing and Stores Dept., 4 Irving 
Pl., New York 

Harris, Malcolm R., sales engineer, Baldwin- 
Lima-Hamilton, 111 Fifth Ave., New York, 
For mail: Harvard Rd., Cran- 
ford, N. J. [A]* 

McFarlane, Robert P., plant chemist, Asiatic 
Petroleum Corp., Box 66, Bayonne, 
Miller, Alex M., product development engi- 
neer, Rayco Manufacturing Co., 220 

Straight St., Paterson, N. J. 


*[A] denotes Associate member. 
(Continued page 90) 


ADHESIVES 
CEMENT 
CALIBRATION 
INSULATION 


PAPER 

PLASTICS 
RUBBER 

TEXTILES 


DIAL INDICATOR 


CST STOLL UNIV. 
CALIBRATOR 


WEAR TESTER 


CATALOG STANDARD PRODUCTS UPON REQUEST 


YOUR INSTRUMENT PROBLEM OUR BUSINESS 


OUR NAME IMPLIES ALSO WELCOME THE OPPORTUNITY WORK 
CUSTOM DESIGN AND MANUFACTURE TESTING ALL TYPES 


FOR INDIVIDUAL AND GENERAL NEEDS. WORK IDEAS, SKETCHES 
BLUEPRINTS. 


CUSTOM INSTRUMENTS, INC. 


541 DEVON ST. KEARNY, 


Tel. 2-6403 
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MEAN ACCURACY F/RST 
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FOREVER 


You can count diamond withstand almost 
any kind abuse. And you can count the 
PERMAFUSED Pigment markings Taylor etched- 
stem thermometers withstand any chemical 
action that doesn’t attack the glass itself! 
FUSED Pigment fused directly into the glass, 
and will last long the glass itself. The mark- 
ings become part the thermometer. 


WHAT THIS MEANS YOU 


You can read these thermometers long 
there’s light. solution you test will affect 
the markings—not even organic solvents—except 
for acids that attack the glass itself. danger 
contaminating your test solutions with dis- 
solved pigments from the thermometers. 


Every Taylor etched-stem thermometer, whether 
ASTM, Plain, Armored Pocket-Type, pre- 
cision-built and expertly annealed for minimum 
breakage. The permanent accuracy the Taylor 
laboratory thermometer you choose assured 
skilled workmanship and expert ageing before 
pointing. Taylor thermometers are available with 
all scales recognized the Bureau Standards. 
Special designs are made order for specific 
scientific, research and production purposes. 

PERMAFUSED Pigments mean “Legibility That 
Lasts.” For further information what this can 
mean your laboratory, call your Taylor sup- 
plier write for Catalog Taylor Instrument 
Companies, Rochester, Y., and Toronto, Ont. 
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New Members 


(Continued from page 88) 


Steiger, Leonard W., director research, 
Maywood Chemical Works, 100 Hunter 
Ave., Maywood, N. J. 

Waterbury, Adrian B., chief engineer, Walter 
Kidde Constructors, Inc., 140 Cedar St., 
New York 6, N. Y. 


NORTHERN CALIFORNIA DISTRICT 
QS) 

Lundgren, Raymond, chief soil and founda- 
tion engineer, Woodward, Clyde, Sherard 
and Associates, 1150 28th St., Oakland 8, 
Calif. 


OHIO VALLEY DISTRICT (15) 

Botkin, A., chief engineer, Buckeye Iron 
and Brass Works, Box 883, Dayton 
Ohio. 

Moor, Forest, president, Gro-Cord Rubber 
Co., 807 N. Jackson St., Lima, Ohio. For 
mail: 1048. Dale Dr., Lima, Ohio. 

Theodore, R. G., chief engineer, Electric 
Parts Corp., Box 234, Georgetown, Ky. 


PHILADELPHIA DISTRICT (2) 


Cannon, Oliver B., and Son, Inc., Wilfred H. 
Gibson, vice-president, 5604 Woodland 
Ave., Philadelphia 43, Pa. 

Bender, R. O., assistant director, Petroleum 
Inc., Box 1671, Wilmington 98, Del. 

Bouman, Robert B., vice-president and gen- 
eral manager, Reese Metal Products Corp., 
537 Howard Ave., Lancaster, Pa. 

Davey, Merton H., partner, Andrew 
Creath and Son, 236 Liberty St., Harris- 
burg, Pa. 

Green, John G., chief engineer-plant produc- 
tion manager, The Interstate Amiesite 
Corp., Route 202, Pa. For 
mail: Box 868, Wilmington 99, Del. 


Johnessee, William H., metallurgist, Cater- 
pillar Tractor Co., Memory Lane, York, 
Pa. 

Johnson, L., head, analytical section, 
ern Lab., Explosives Dept., Pont 
Nemours and Co., Gibbstown, 

Kessler, V., chief engineer, Philadelphia 
Bronze and Brass Corp., 22nd and Master 
Sts., Philadelphia 21, Pa. 

Shepherd, Franklin, chief 
Ingersoll-Rand Co., Phillipsburg, 
For mail: Box 287, Phillipsburg, N. J. 

Stein, Francis R., associate, John Diehl As- 
sociates, 40 Witherspoon St., Princeton, 
N. J 


Williams, Charles J., president, Charles J. 
Williams, Inec., 5300 Chew St., Philadel- 
phia 38, Pa. For mail: Rose Apple 
Levittown, Pa. 


PITTSBURGH DISTRICT (3) 
Spectrochemical Laboratories, Inc., 
Bates, vice-president, 1010 Wood St., 
Pittsburgh 35, Pa. 
Hunt, Robert O., works engineer, Walworth 
Co., Huff Ave., South Greensburg, Pa. 
Morrison, Neil T., director research, 
Bell Clay Co., Gleason, Tenn. For mail: 
Box 757, East Liverpool, Ohio. 

Winters, Harold M., electric engineer, Wheel- 
ing Steel Beech Bottom Works, 
Bottom, Va. 


ST. LOUIS DISTRICT (9) 
Schubert, Robert F., development section 
supervisor, Monsanto Chemical Co., Mon- 
santo, Ill. 


SOUTHEAST DISTRICT (17) 
Broome, Peter H., chief design engineer, 
Jack F. Cooper and Associates, Inc., 2320 
171st St., North Miami Beach, 
Fla. 
Hendrickson, R., associate research pro- 
fessor, University of Florida, College of 
Engineering, Gainesville, Fla. 


Michael, Richard E., quality control, Chem- 
strand Corp., Pensacola, Fla. For mail: 
Box 274-A, Cantonment, Fla. 
[A] 

Spoden, Harold T., consulting engineer, 
214 Commerce Kingsport, Tenn. 

Yoakum, Anna Margaret, head, chemical 
dept., Greenback Industries, Inc., Green- 
back, Tenn. [A] 


SOUTHERN CALIFORNIA DISTRICT 
(7) 

Chaffey College Library, Shirley Hopkin- 
son, librarian, Fifth and Euclid, Ontario, 
Calif. 

Eck, Richard C., sales engineer, Pacific Scien- 
tific Co., Box 22019, Los Angeles 22, 
Calif. 

Nordstrom, M., Longview Fibre Co., 4955 
Maywood Ave., Vernon, Calif. 


SOUTHWEST DISTRICT (16) 

Humble Oil and Refining Co., Lewis, 
division civil engineer, Box 626, New 
Orleans, La. 

Ainsworth, L., chief chemist, Texas Buta- 
diene and Chemical Corp., Box 777, Chan- 
nelview, Tex. 

Engle, J. P., laboratory group leader, Dowell, 
Inc., 1150 N. Utica, Tulsa, Okla. 

Tennyson, T. A., engineer of tests and sani- 
tation, St. Louis Southwestern Railway 
Co., Cotton Belt Shops, Pine Bluff, Ark. 

Vanbebber, branch manager, Baldwin- 
Lima-Hamilton Corp., 2356 Irving Blvd., 
Dallas Tex. 


WASHINGTON DISTRICT (14) 


Demarest, William, director, plastics con- 
struction, Manufacturing Chemists’ Assn., 
1625 Eye St., N. W., Washington 6, D. C. 

Eaton, Herbert N., consulting engineer, 
13809 Colesville Rd., Silver Spring, Md. 
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Ten Swoops One Sweep! 


The AEL Model 101 and 101-A Raster Timers 
give you total sweeps milliseconds 
seconds .25 milliseconds per inch 1.25 axis input. These 
seconds per inch standard five inch CRT. 
This the equivalent inch sweep. 
Larger scopes will allow even greater magni- 


fication. Accurate calibration markers are sup- 
plied automatically. you are engaged any 


the following fields this unique instrument 


must! 
Sonar 


Switch 
Relay Studies 


Ultrasonics 


Geophysics 
Prospecting 


Electromedical Research 
Electrochemistry 


The Raster Timers can used with any stand- 
ard oscilloscope with response and 
units are supplied for 
standard 19” Rack mounting. Complete dato 
available immediately. 


AMERICAN 
ELECTRONIC 
LABORATORIES, Inc. 


7th Street 
Philadelphia Pa. 
5-8780 
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Ask for your copy Bulletin 102. 


contains full details about these 
and other Cenco instruments for 


measuring and observing surface 
phenomena, 


The most complete line of 
scientific instruments and lab- 
oratory supplies in the world 


December 1957 
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For utmost accuracy 


the measurement 


SURFACE 
PHENOMENA 


TENSIOMETER 


This precision apparatus provides for the 
determination both surface and inter-. 
facial tensions the ring method. Com; 
plete determinations can made 
matter minutes. Readings are direct 
from the scale, reproducible within 
+0.05 dyne. (See ASTM D971-50.) 


No. 70535 for measurement interfacial and surface 
tensions, complete with platinum ring and metal carrying cose, each $295.00 


No. 70545 (illustrated) for measurement forces required 
break interfacial and surface tensions both upward and 
downward movement ring, complete with platinum ring 


each $425.00 


and metal carrying case, 


HYDROPHIL 
BALANCE 


This device was designed and de- 
veloped for determining the 
area monomolecular 
films floating upon 

reveal oxidation, development 
polar molecules and other characteristics oils and film forming 


liquids. Approximate tray size, 1.5 c/m. 


CENTRAL SCIENTIFIC COMPANY 


General Offices and Irving Park Road Chicago 13, Illinois 


Branches and Warehouses—Mountainside, Boston Birmingham 
Central Scientific Co. California—Santa Clara Los Angeles 
Refinery Supply Company—tTulsa Houston 

Central Scientific Co. Canada, Montreal Vancouver Ottawa 
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FREED 
PORTABLE 


MEGOHMMETER 


MODEL 2030 


500 VOLT TEST 
POTENTIAL 
TRANSISTOR POWER 
SUPPLY 
BATTERY OPERATED 


The Freed Type 2030 Megohmmeter 
especially suited for measuring leak- 
age transformers, motors, cables, 
condensers and insulating materials 
wherever the power line inacces- 
sible where battery operation 
more desirable. 


Resistance values are indicated 
expanded scale meter protected 
against overload. Low resistance 
series with component under test 
provides very short charging time 
for even the largest condensers. 
bration positioned provided check 
accuracy 500 volt test potential. 
The 500 volt test supply 


@ Resistance — 5 Megohms to !0 million 


Megohms. 
@ Accuracy — + 3% to 100,000 Meg- 
ohms 5% to 10 million Megohms. 


Voltage unknown 500 DC. 
@ Self contained — Battery operated. 


OTHER MEGOHMMETERS AVAILABLE 
Type 1620 Megohmmeter 


1,000 volt variable test potential — 
0.1 Megohms to 4 million Megohms. 
Type 1620-C Megohmmeter 
Designed for capacitor testing 50-1,000 
volt variable test potential. 
Type 1020-B Megohmmeter 
500 volt fixes test potential, Range — 
1 Megohm to 2 million Megohms. 

Send for NEW transformer catalog. 


Also ask for complete laboratory test instru- 
ment catalog. 


FREED 
TRANSFORMER INC. 


1733 WEIRFIELD STREET, 
BROOKLYN (Ridgewood) 27, NEW YORK 
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New Members 


(Continued from page 90) 


Sherman, W. B., sales representative, New- 
port News Shipbuilding and Dry Dock 
Co., 4101 Washington Ave., Newport 
News, Va. 


WESTERN NEW YORK-ONTARIO 
DISTRICT (10) 

chief engineer, 101 Greenway Ave., Syra- 
cuse 

Cooper Corps., Peter, John Hubbard, 
vice-president, Palmer St., Gowanda, 

Desmond, Joseph P., librarian, Cornell Aero- 
nautical Laboratory, Inc., 4455 Genesee 
St., Buffalo 21, 

Fahlstrom, George B., director, Research 
Div., Osmose Wood Preserving Co., 980 
Ellicott St., Buffalo 9, N. Y. 

Steele, Stephen G., assistant professor, 
Broome Technical Community College, 
Binghamton, 


AND POSSESSIONS 
Sundstrand-Denver, Division Sundstrand 
Machine Tool Co., Engineering Library, 
Edward Rupert, chief 2480 
W. 70th Ave., Denver 21, Colo. 
Lieboner, William S., process engineer, F. C. 
Torkelson Co., 39 E. First St., S., Salt 
Lake City Utah. 


OTHER THAN POSSESSIONS 

Cotton Textile Consolidation Fund, Cherif 
Hassan, general manager, 26A, Sherif 
Pacha St., Immobilia Bldg., Cairo, Egypt. 

Farbenfabriken Bayer AG, Ing. Wiss. Abt., 
Horst Miebner, Leverkusen, Germany. 

International Inspection Of- 
fice, I. Momtaz Moussa, managing di- 
rector, 19, Grupellostrasse, 
Germany. 

Mene Grande Oil Co., Hammer, super- 
intendent, Production Dept., Apartado 
234, Maracaibo, Venezuela. 

Niederrheinische Hiitte A.G., Kurt Branden- 
burg, technical director, Postfach 566, 
Duisburg, Germany. 

Pembroke Shook Mills, Ltd., Cecil Miller, 
laboratory engineer, 330 Forced Rd., Pem- 
broke, Ont., Canada. 

Cox, Guillermo Larco, civil engineer, Jose 
Galvez, 999, Victoria, Lima, For 
mail: Javier Prado 1915, Isidro, 
Lima, Peru. [A] 

Duby, John, president, Duby Engineering 
Associates, Ltd., St., Edmon- 
ton, Alta., Canada. [A] 

Gerty, Arthur Edward, deputy manager, 
Technical Div., Regent Oil Co., Ltd., 117 
Park St., London, England. 

Kwon, Chang Hyok, manager, Research 
Dept., Korean Reconstruction Bank, 
Seoul, Korea. 

Lloyd, B., general manager, Northern 
Petroleum Corp., Ltd., Kamsack, Sask., 
Canada. 

Mathis, Sam chief general engineer, Creole 
Petroleum Corp., Apartado 889, Caracas, 
Venezuela. 

Mayo, F., refinery manager, Esso Petroleum 
Co., Ltd., The Esso Refinery, Fawley, 
Hants, England. 

Monk, W. B., senior technical service repre- 
sentative, Pont Company Canada 
(1956), Ltd., Textiles Fibres Div., Box 210, 
Kingston, Ont., Canada. 

Notini, U!f Gunnar, director research, Jern- 
kontoret, Kungstradgardsgatan 6, Stock- 
holm, Sweden. 

Polak, Mario Witold, president and general 
manager, The Damar Systems, Ltd., 227-8 
Alberta Corner, Calgary, Alta., Canada. 

Raman, S., India Cements, Ltd., Madras, 
India. For mail: Sankarnager, Thalai- 
yuthu, Tironel Velli, Madras, India. [A] 

Rutherford, B., head research, Thomas 
Bolton and Sons, Ltd., Froghall, Stoke-on- 
Trent, Staffs., England. 

Tepel, Rudolf, inspecting engineer, Inspector- 
ate, International Inspection Office, 19, 
Grupellostrasse, Duesse'dorf, Germany. 
For mail: 63, Duesselforferstrasse, Os- 
terath, [A] 


DEATHS... 


Frank Alquist, Organic 
Lab., Dow Chemical Co., Midland, Mich. 
(September 25, 1957). Representative 
his company since 1944 Committee 
D-19 Industrial Water, and valued 
contributor the work this main 
committee and number the sub- 
committees. had served chairman 
Subcommittee Corrosivity and 
Performance Testing for number 
years, and represented Committee D-19 
the Advisory Committee Corrosion. 
represented ASTM the Research 
Council Causes and Methods Pre- 
vention Internal Corrosion Water 
Pipes since 1951. Dr. Alquist was held 
very high esteem all ASTM members 
who knew him. One his major 
contributions ASTM activities was 
connection with symposia which 
developed for meetings. the time 
his death was heading symposium 
for the Society’s 1958 meeting. 


Byron Baker, director research, 
New York and Pennsylvania Co., Inc., 
Lock Haven, Pa. (October 30, 1957). 
Member Society since 1949, and member 
Committee D-1 Paint, Varnish, 
Lacquer, and Related Products, and its 
Subcommittee XVI Printing Inks since 


1950. had been with the firm since 
1931. Mr. Baker had been active also 
certain committees the Technical 


Committee the American Pulp and 
Paper Assn. 


Court, chief metallurgist; Hayes 
Steel Products Ltd., Merritton, Canada 
(April 29, 1957). Representative 
company membership since 1956. 


Randle Dunning, Textile Testing 
Dept., Merritt Clothing Co., Mayfield, 
Ky. (July 22, Member since 1948. 


Lesley McCreath, Andrew 
Creath and Son, Chemists, Harrisburg, 
Pa. (August 17, 1957). Member since 1908. 


Paul Dyer Merica, who retired 
president The International Nickel Co. 
Canada, Ltd., April, 1954, but 
continued serve the company impor- 
tant projects and 
the officers, died October 20. 
was 68. was director The 
International Nickel Co. Canada, 
Ltd., and its United States subsidiary, 
The International Nickel Co., Inc. and 
American Metal Co., Ltd., 
Wilcox Co. and Whitehead Metal Products 
Co., Inc. had been associated with 
International Nickel since 1919. For his 
contributions the field metallurgy 
and outstanding leadership physical 
metallurgy, Dr. Merica had received many 
honors and awards. Active many 
technical and professional groups, 
had been elevated honory membership 
the American Society for Metals 
1955. had been member ASTM 
since 1915, and had made valued contribu- 
tions the work the Society, especially 
his earlier years, particularly Com- 
mittees A-10 Iron- 


Chromium-Nickel and Related Alloys, 
and B-2 Non-Ferrous Metals. 


December 1957 
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Laboratory Supplies and Testing Equipment 


Note—This information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


LABORATORY ITEMS 


Cathode-Ray Recorder—The new 204- 
dynamic temperature re- 
corder features channels simultane- 
ous data addition calibrated linear 
time base and zero time 10-in. wide 
long record. 

Allegany Instrument Co., Inc. 1462 


Control Cabinet—A new standard in- 
ductor alternator control cabinet avail- 
able. The wall-mounted cabinet used 
with standard inductor type alternators 
ranging from kva, phase, and 

American Electronics, Inc. 1463 


Tester Measures ac- 
curate system which determines the basic 
parameters transistor has been de- 
signed into this new unit. Beta and Ico 
are examined well the Figure Merit 
transistor. 

Armour Electronics, Inc. 1464 


December 1957 


SERIES 1300 


SERIES 1200 


PARR INSTRUMENT CO., MOLINE, ILL. 


Est. Makers Calorimeters and Pressure Reaction Equipment 


Calorimeters 


For determining the heat combustion 
solid liquid fuels, using oxygen 
(or sodium peroxide) the oxidizing 
medium. All have electric motor driven 
stirrers, thermometers and all acces- 
sories for testing solid and liquid fuels. 


Series 1200-Adiabatic Type with Self- 
Sealing Oxygen Bomb. Has circulating 
water jacket enclosing the bomb cham- 
ber. Jacket temperatures are easily 
adjusted for adiabatic operation, thus 
eliminating radiation corrections. Stur- 
dy, well suited for routine research 
calorimetry. 


Series 1300-Plain Type with Self-Seal- 
ing Oxygen Bomb. Has non-metallic. 
dead-air insulating jacket. 
corrections are required. Excellent for 
occasional or routine tests, or for stu- 
dent instruction. 


Series 1400-Plain Type with Sodium 
Peroxide Bomb. Jacket construction 
similar Series 1300. Useful for 
tine fuel tests, especially localities 
where compressed oxygen not readi- 
available. 


Your Parr Dealer will gladly 
furnish information and prices, 
write 


NEWS NOTES 


Infrared 
low cost infrared instrument, the Double- 
Beam automatic recording IR-5 Spectro- 
photometer has been introduced. 

Beckman Scientific Instruments Div. 1465 


Leak Detector—A new Beckman infra- 
red-type leak detector utilizing infrared 
principle detect nitrous oxide gas 
avails ble. 

Beckman Instruments, Inc., 
Instruments Div. 1466 


Thickness-Density 
ness-density gauge utilizing cobalt 
other gamma emitting radioactive sources 
has been developed. 

Budd Co., Nuclear Systems Div. 1467 


Balance—Model M-10 Electrobalance, 
precision balance has maximum capacity 
100 without loss sensitivity ac- 
curacy lower ranges. 

Cahn Instrument Co. 1468 


Concrete Freeze and Thaw Test—A 
cam program potentiometer recorder con- 


troller (Model CB-20-705) monitors freez- 
ing and thawing cycles meet ASTM re- 
quirements for rapid freezing and thawing 
water 290 52) rapid freezing 
air thawing water 291 52) and 
slow freezing and thawing water 
brine 292 52). The equipment will 
process specimens one time and 
complete cycles 24-hour period with 
unattended operation. 

Conrad, Inc. 1469 


Corrosometer— Detects electrically, the 
loss metal increments 0.5 micro- 
inch metal loss. 

The Crest Instrument Co. 1470 


Traction-Type Dynamometers—De- 
velopment two new traction-type dyna- 
mometers has been announced. The two 
new instruments have capacity ratings 
0-5000 and and complete 
line throughout the 1,000,000 ca- 
pacity range. 

W.C. Dillon Co., Inc. 1471 
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Lab Items 


(Continued from page 93) 

Compression new Model 
LT-600 350,000 capacity precision 
machine, specifically for testing concrete 
and concrete products compression and 
flexure, according ASTM Specifications 
and established laboratory procedure. 

Forney’s, Inc. 1472 


Transistor Null 2050 
used conjunction with other battery 
operated equipment, allows complete iso- 
lation from the power lines. This feature, 
plus battery operation, provides lower 
noise level which makes useful all 
types a-c bridge measurements. 

Freed Transformer Co., Inc. 1473 


Megohmmeter—New 500 volt d-c test 
potential portable megohmmeter, Model 
2030 battery operated instrument with 
transistor power supply. 

Freed Transformer Co., Inc. 1474 


Recording instru- 
ment capable measuring whiteness, 
degree vellowness, bleaching and fading, 
amount blueing, tinting strength, and 
number other factors involved con- 
trolling the color materials produc- 
tion line moving web. 

Gardner Laboratory, Inc. 1475 


Siphon-Pump—A 
self-starting siphon-pump designed for the 
safe handling concentrated acids. 

General Scientific Equipment Co. 1476 


Optical Protractor 
for rapid, accurate, 


new instrument 
and dependable an- 


gular measurements for high range ap- 
plications, permitting direct readings with- 
out using reference tables blocks. 

Hacker Co., Inc. 1477 


Temperature high temperature 
testing bath for testing hydraulic thermo- 
stats for operations temperatures 
600 using salt liquid heating medium. 

Labline, 1478 


Gas Analyzer—The new 
Analyzer can analyze many four 
process streams containing natural gases 
vapors, low boiling point liquids and hy- 
drocarbons, with eight such components 
each stream. 

Leeds Northrup Co. 1479 


Moisture Content—The new Model 
Volatimeter, instrument for deter- 
mining the moisture content solids with 
greater speed. The new instrument uses 
method for determining water con- 
tent solids. measures the volume 
water vapor volatilized from the particles 
the specimen just below the melting 
point. 

Manufacturers Engineering and Equip- 
ment Corp. 1480 


Film 
Seattermaster is a new instrument for 
transmission measurements films and 
sheets which are important determining 
surface imperfections. 

Manufacturers Engineering and 
ment Corp. 


Carbon comprehensive stock 
commonly used carbon labeled com- 


“TH 


Here’s the 


accurate way test such 
fine precision parts as— 


fine wire very thin metal shallow 


superficially-hardened surfaces 


components surface coatings jewels 
plastics glass and many other materials 


Use both Knoop and 136° 
Diamond Pyramid Indentors 


Wilson engineers help you choose model fit your requirements 


MECHANIC 


SION 


230-C Park Avenue, New York 


small 


Write for Booklet 
DH-328 for com- 
plete information 
WILSON 
Micro and Macro 
Hardness Testers. 
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pounds has been added the line radio- 
active isotopes. 


Nucleonic Corp. America 1482 


Decade Scaler—An improved basic dec- 
ade scaler for precision counting and reg- 
istering electrical impulses known 
the Decade, Model DS-1A—a 
utility instrument with wide application 
laboratories. 

Nuclear Measurements Corp. 1483 


Electron Microscope—A new Norelco 
Microscope for ana- 
lytical work industrial processing, re- 
search, medicine, pathology biology. 
Objective lens has externally adjustable 
mechanical compensator with single con- 
trol, indexed and coupled double di- 
poles positioned the face the pole 
shoe. 


Philips Electronics, Inc. 1484 


X-Ray Microscopy—A new Norelco 
Projection Microradiograph, designed for 
X-ray microscope techniques and other 
applications metallurgical, rubber, plas- 
tics, mineralogical, agricultural, pharma- 
ceutical, and biological fields. 

Philips Electronics, Inc. 1485 


Conductivity Cell—A newly developed 
conductivity cell for mounting directly 
the main process line free-flowing 
liquids. 

Controls Co. 1486 


High Temperature new 
high temperature measuring instrument, 
now being introduced accurately measures 
the temperature hot objects without 
touching them. The instrument, called 
the Land Radiation Pyrometer, measures 
the radiant energy given off hot ob- 
jects. 

Controls Co. 1487 


Sanborn units, designed drive op- 
tical galvanometer, oscilloscope, tape 
Input characteristics the new 
amplifier include impedance 200 
differentially between 
anced), 100 each input lead ground 
(single-ended). 


Sanborn Co., Industrial Div. 1488 


Ball Penetration new in- 
strument for determining the consistency 
fresh concrete made accordance 
with ASTM Specification 360, Ball Pene- 
tration Fresh Portland Cement Con- 
crete. 


Soiltest, Inc. 1489 


Bend-Tester—New GB-124 
Guided Bend Tester, self-contained unit, 
designed specifically for guided bend test- 
ing with improved accuracy, and faster 
testing. 

Steel City Testing Machines, Inc. 


Creep Tester—A 6000 
testing machine the lever type. Based 
General Electric Co. design, the Tatnall 
testing machine has lever 

Tatnall Measuring Systems Co. 1491 


Laboratory new model 1210- 
laboratory press exerts full 
12-ton pressure, despite the fact very 
compact unit. The in. platens are 


blanchard ground and 
heated. 
Wabash 


Metal Products Co. 1492 
December 1957 


Standardize Easy-to-Read Flat 


YEL BAK 


Reg. U. S. Pat. Office 


ENGRAVED STEM THERMOMETERS 
For all Laboratory and Industrial Purposes 


ASICO instruments are accurate 
and dependable, guaranteed meet 
all ASTM and specifications. 


Combining the greater contrast 
the YEL BAK and wide flat 
mercury column ASICO thermom- 
eters decrease the possibility 
reading errors. 


Also Available 
MIDGET INDUSTRIAL THERMOMETERS 


SENIOR MIDGET INDUSTRIAL THERMOMETERS 
(Separable Socket) 


HYDROMETERS 
MERCURY GLASS THERMOSTATS 


Reg. U. S. Pat. Off. 


Write for Catalog 25-A 


ACCURACY SCIENTIFIC INSTRUMENT CO. 


2903 12th Street 


Philadelphia 33, Pa. 
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Kimble 


new line 
BOROSILICATE 
LABORATORY 
GLASSWARE 


KIMAX for hard borosilicate glass 
now being made the Kimble Glass Company 
under the designation KG-33. Available line 
laboratory shapes and sizes, both graduated and 
chemical ware, which embodies the well-known 
Kimble quality, craftsmanship and accuracy. 


KIMAX borosilicate glassware offers the following: 


High resistance heat, mechanical shock and 
chemical attack. 

coefficient expansion. Easily worked 
and sealed borosilicate glass similar 
properties. 

Can combined with standard flint glass- 
ware qualify for quantity discounts. 


Approximately 1400 the items listed the new 
Kimble catalog are being established regular 
catalog items for immediate shipment from our stock. 


NEW KIMBLE CATALOG SP-5. Describes new line 
Kimax borosilicate glass well Exax and 
Tekk lines standard flint glass. Write 
for copy, directly Kimble Glass Co., sub- 
sidiary Owens-Illinois, Toledo Ohio. 


ARTHUR THOMAS CO. 


VINE STREET THIRD PHILADELPHIA PA, 
More and More Laboratories RELY THOMAS 
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CATALOGS AND LITERATURE 


Glassware—Catalog entitled 
tory details available 
miniature glass apparatus. 

Ace Glass, Inc. 2310 


Ultracentrifugation—In new publica- 
tion identified Form SBE-2, provides 
summary the various rotors and their 
cells and accessories which are available 
for the widely varied purposes analytical 
ultracentrifugation. 

Beckman Instruments Inc., Spinco Div. 

2311 


Analog-to-Digital 
page brochure the Beckman all tran- 
sistor analog-to-digital converter. This 
high speed ade was originally developed 
for use the Beckman Model 112 data 
handling system. 

Beckman Instruments, Inc., Systems Div. 

2312 


Temperature four- 
page, two-color brochure No. ona 
variety Blue temperature control 
equipment features indus- 
trial batch ovens which have fully auto- 
matic proportional wattage control and 
temperature range 600 with capac- 

Blue Electric Co. 2313 

48-page, two-color 
miniature catalog, covers com- 
plete line electric ovens and furnaces. 


Blue M Electric Co. 2314 


describes metal polishes 
for samples, Vol. Vo. Metal Digest. 
Buehler, Ltd. 2315 


Radiographic complete 
line industrial radiographic materials are 
illustrated and described new pam- 
phlet, and Accessories for In- 
dustrial which contains 
guide chart for selection film for various 
material thicknesses. 

Eastman Kodak Co., X-Ray Sales Div. 

2316 


Bunsen describes 
the electrothermal This 
the laboratory. has element tem- 
perature range 800 1000 


Gardner Laboratory, Inc. 2317 


Laboratory Catalog—Laboratory Spot- 
light, No. 14, describes labware. 


The Harshaw Chemical Co. 2318 


Optical Products—A new 2-page illus- 
trated bulletin, describes 
variety precision quality control instru- 
ments for optical products, and lists de- 
tailed catalogs available for each instru- 
ment. 

Jarrell-Ash Co. 2319 


newly revised manual 
“The Care and Handling Glass Volu- 
metric available labora- 
tory workers, technicians, and students. 
The 24-page booklet offers valuable infor- 
mation and assistance prolonging life 
and accuracy glass measuring instru- 
ments. 

Kimble Glass Co. 2320 


Carbon bulletin showing 
typical laboratory results and describing 
the apparatus full detail for carbon de- 
termination may obtained upon re- 
quest. 


Laboratory Equipment Corp. 2321 


Sulfur Analysis—A complete line 
Leco accessory items for use with all types 
carbon and sulfur analysis apparatus 
contained new brochure. 


Laboratory Equipment Corp. 2322 


Electronic Relay—Revised data sheet 
describes electronic relay designed es- 
pecially for safe operation laboratory 
water baths. Revision lists components 
for constructing water baths. 


Arthur LaPine Co. 2323 


Phase-Angle pages 
200 series phase angle voltmeters provide 
set-up diagrams and procedures for the 
many research, test, and production ap- 
plications the multifunctional instru- 
ment. 


North Atlantic Industries, Inc. 2324 


bulletin, 
No. 408, describes the applications 
radiochemical techniques that may 
used obtain technical data. 

Nuclear Science and Engineering Corp. 


2325 


Autrometer—A new 
giving complete information the im- 
proved autrometer, automatic indexing 
X-ray Spectrograph, available gratis. 

Philips Electronics, Inc. 2326 


Projection Microradiography—A new 
folder projection microradiography con- 
taining photos and micrographs which il- 
lustrate the new instrument and its ap- 
plication available. 

Philips Electronics, Inc 2327 

Oscillographic Recording—A new 16- 
page catalog contains descriptions, speci- 
fications, and prices all Sanborn 150 
recording systems and the 
full line 150 accessories and unit instru- 
ments. 


Sanborn Co. 2328 


Polyethylene Ware Catalog—A fully 
illustrated, 16-page catalog, No. 57P, de- 


scribes polyethylene 
ware. 
Schaar Co. 2329 
handy chart containing 


color codes and calibration symbols for 
thermocouple extension wires plus pyrom- 
eter wire resistance figures. 

Thermo Electric Co., Inc. 2330 

Kentrall Hardness new bul- 
letin describes the four Kentral combina- 
tion hardness testers. Each these hard- 
ness testers makes both regular and super- 
ficial Rockwell tests and costs about the 
same testers. 


The Torsion Balance Co. 2331 


new catalog, No. labo- 
ratory apparatus thumb-indexed, speed- 
exed and sub-indexed—with many refer- 
ence tables, comparison charts, and other 
buying aids throughout. 

Will Corp. 


2332 


INSTRUMENT COMPANY NEWS 


Atmosphere Control Co., Inc., Phila., 
Pa.—The new ACC-Prototype Design 
and Mfg. Division will handle individual 
and production runs spinnings 
aluminum, brass, bronze, rolled steel, and 
stainless steel. 


Beckman Instruments, Inc., Fullerton, 
Calif.—The board directors announced 
the acquisition the outstanding stock 
Arnold Beckman, South Pasa- 
dena, Calif., which manufactures oxygen 
analyzers for hospitals, scientific laborato- 
ries, and industrial process control. was 
established sole proprietorship 1942 
Arnold Beckman and was incorpo- 
rated 1946. 


Beckman Instruments, Inc., Palo Alto, 
Reorganization the Shockley 
Semiconductor Laboratory Beckman 
has been announced. Maurice Hana- 
fin, formerly manager the Beckman 
Spinco Div. has been named manager 
the Shockley Semiconductor Lab. located 
Palo Alto and Mountain View, Calif. 


Products, West New York, 
—Bel-Art has acquired Dubonnet Prod- 
ucts. This will round out its services with 
the new Dubonnet Acetate Div. and the 
formation new Vacuum Forming 
Dept. 


The Budd Co., Phila., Pa.—Has pur- 
chased the Krouse Testing Machine Co. 
Columbus, Ohio, manufacturers broad 
line fatigue testing machines, announced 
the president, Edward Budd, Jr. 


Burrell Corp., Pittsburgh, 
Arnold has been elected the presidency 
Burrell Corp. Guy Burrell, retiring 
president, continues active chairman 
the board. Mr. Arnold has been with the 
Pittsburgh scientific firm for years, be- 
coming vice president 1952. 


Hallikainen Instruments, Berkeley, 
the recent addition 
and sales manager, and Bagot 
purchasing agent. 


Instron Engineering Corp., Quincy, 
order meet stepped-up de- 
mands for its electronic testing equipment, 
Instron Engineering Corp. building 
new 25,000 plant Canton, Mass. 
Located the intersection Routes 128 
and 138, Instron’s new plant will de- 
voted the design and production uni- 
versal testing machines and other elec- 
tronic test equipment. The building will 
also house the company’s administrative 
and engineering offices. 


Narda Corp., Mineola, I., Y.— 
John president The 
Narda Corp., leading name micro- 
wave and UHF test equipment, has an- 
nounced the company’s entry into the new, 
ultrasonics industry. sub- 
sidiary, the Narda Ultrasonics Corp. has 
been formed separate operating group. 


Radiation Counter Labs., Inc., Skokie, 
started expansion program 
which will double the size its present 
plant. Completion the 6400 addi- 
tion will increase RCL’s present produc- 
tion capacity 100 per cent. The addition 
will give them needed production and ad- 
ministration space. 


Technique Associates, Inc., Indianap- 
olis, Ind.— Manufacturers temperature 
measuring and indicating instruments, has 
moved its general offices and plant 
larger quarters 1413 Cornell Ave., 
Indianapolis Ind. 
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continuous duty 
750, 1000 RPM 


SPEED STIRRER 


The Eberbach 3-Speed Stirrer designed for 
continuous duty operation, may also 
used drive other apparatus. The split-phase 
induction motor provides three fixed stirring 
speeds 500, 750 and 1000 r.p.m. Stirring 
rods diameter are engaged securely 
with the Eberbach 
device minimizes the problems vibration and 
“whipping” permitting use glass plastic 
consumption, watts. For 115 
volt, cycle AC. $61.00 without agi- 
tator. Bulletin 490F available request. 


ANN ARBOR. MICH. 
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provide sieve analysis quickly and accurately. They 
eliminate all guess work determining material par- 
ticle sizes. Sieve analysis aids setting standard for 
production also provides permanent record 
screening and reduction equipment are doing actual 
production. They are equipped with timer for accu- 
rate time and voltmeter for uniform test- 
ing. Small, portable and operate ordinary 115 
volt a-c current. 

Write for information-—FREE. 
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Calibrated International Rubber Hardness 
Degrees. (The Standard for vulcanized, 
synthetic rubbers.) 


This unique tester last provides truly 
accurate and reproducible standard for 
expressing rubber hardness. 


Dead weight loads eliminating variables 
springs and leverage. 


Vibrating buzzer base. 
Large, clear dial reads direct 
Conforms ASTM D1415-56T 

Makes foot base plate type tests. 

Ask for complete technical data this and our 


other Rubber and Plastic Testing Instruments. 


CIRCLE 744 READER SERVICE CARD PAGE 105 


(Continued from page 6) 


TESTlab, Chicago, 
new corporation engaged the manufac- 
ture and marketing apparatus and 
equipment for the laboratory field 
engineering testing soils, bituminous, 
and materials, has gone into pro- 
duction. 


NEWS LABORATORIES 


Greer Engineering Associates, Inc., 
Montclair, J.—David Greer has 
formed partnership with Kenneth 
Jewell for the consulting practice Soils 
and Foundation Engineering Colum- 
bus, Ohio, under the name Greer-Jewell 
Associates. addition consulting 
work, the firm will maintain soil testing 
laboratory for service other engineers 
the Columbus area. Offices and labora- 
tory will 195 Chittenden St., Colum- 
bus Ohio. 


Reynolds Metals Co., Richmond, Va. 
building will erected here Reynolds 
Metals Co., and the aluminum firm’s gen- 
eral sales offices will moved Rich- 
mond from Louisville, 
Jr., president, stated that the 
new research building will constructed 
site adjacent the $10 million build- 


Accurate 

Easy Use 

For Quality 
Control 

Comply with 
fications for 
ness (Scale 


GUARANTEED 


VEST POCKET GAUGE 
NO. 


Individual leather case. 
Small but accurate. Vernier reads directly 
points which permits interpolation 
about points with average vision. Magni- 
fier permits closer readings. 


Simple construction. 


Weight oz. 


Easy use. 


Order Direct Write 


ORTH 


804 ADA STREET 2nd FLOOR 


Export Dept.: 10406 S. Western Ave., Chicago 43, Illinois | 
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ing, now nearing completion, which will 
house the company’s executive offices. 
The research building will house packaging 
and metallurgical laboratories which al- 
ready are Richmond well other 
company research facilities. 


Foster Snell, New York, Y.— 
With the purchase another ten story 
building, Foster Snell, Inc., organiza- 
tion consulting chemists and chemical 
engineers, virtually doubles its present 
capacity for conducting research and de- 
velopment work for the chemical and allied 
industries New York: The building 
located West Street. 

Truesdaii Labs., Inc., Los Angeles, 
Labs., Inc., takes pleas- 
ure announcing association with 
Abbott Hanks, Inc., Engineers, As- 
sayers, Chemists, and Metallurgists San 
Francisco providing sampling and test- 
ing facilities for air pollution investiga- 
tions the Bay Area. 


SPE Proposes Plastics Institute 


Plastics 
Engineers has appointed Jerome Formo 
chairman special committee de- 
velop plans for the formation Plas- 
tics Institute. will provide facilities 
for both fundamental and developmental 


f.0.6. destination 
Individual mahogany case 
HOLDS READING 


Extra hand stays at full 
Durometer reading until 


turned counter clockwise Visual 
for 

tugged, reliable. 
ad- Photo-Electric 


justments. 


Measures creep read- 
ing. 

Accurate to plus or 
minus one-hylf Durom- 
eter point. 

@ Best for production. 

Weight 8 oz. 


CHICAGO iLL. 


KLETT 


Colorimeters 
Special Types For Testing 


Glass Color Standards 
Glass Cells 


Fluorimeter 


Complete Electrophoresis Equipment 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street 


research, education for those any 
branch the industry and unparal- 
leled library for reference and study. 
All segments the plastics industry 
will benefit from the Institute and will 
invited participate its program 

Further information can had from 
Jerome Formo, 2753 Fourth Ave. 
South, Minneapolis, 


Secretary Defense was Formerly 
Active ASTM Committee 


cago, research coordinator 
Standard Oil Co. (Indiana), 
came Deputy Assistant Secretary 
Defense (Research and Engineering) 
July was for many years mem- 
ber ASTM Committee D-2 
Petroleum Products 
was member the committee 
the period 1934 1937 while was 
assistant director and later associate 
director research the Whiting, Ind., 
Refinery the Standard Oil Co. 


Colors Petroleum Products 


Nephelometer 


New York 28, 
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the spots 
the maintenance engineer should clean 
the surface little better and apply the 
best available coating and the designer 
should avoid undesirable shapes wher- 


possible. 


With many laboratories and test 
programs operation, inevitable 
that some duplication work will oc- 
cur. and reassuring that 
those cases where the work Fancutt 
and Hudson was simulated someone 
else, the conclusions ASTM Com- 
mittee D-1, Subcommittee 29, and the 
statement pages and concerning 
the value phosphoric acid washes ap- 
plied various types steel surfaces 
prior painting essentially agree. 

The section the standard de- 
terioration which repainting should 
done agrees surprisingly well with 
similar work reported the ASTM 
Proceedings, Vol. (1949). 

The reviewer warmly recommends this 
102-page book the investigator 
metal painting problems, the formu- 
lator who must start somewhere when 
formulating paint for exterior steel 
structures, and the maintenance en- 


gineer whose problem clean the 
surface and apply the coating. 


Engineering Structural Failures 


Hammond, Philosophical Library, New 
York, 224 pp.; $12. 


the increasing ad- 
vances engineering skill and knowl- 
edge, and the magnitude this work, 
the need for accurate and frank record- 
ing structural failures growing 
importance. Rarely, papers read 
before professional societies, find 
frank analysis errors design and 
execution. Literature the subject 
scattered through many papers and 
journals and numerous reports which 
are not always accessible, The author 
this book provides survey both 
the causes and the results failures 
number countries variety ex- 
amples, including earthworks, dams, 
buildings, harbors, bridges, and tunnels. 

special interest ASTM members 
might the final chapter, which re- 
views modern methods testing ma- 
terials, ranging from X-ray and elec- 
tronic developments the Havil- 
land aircraft pressure-test tank. 


Write for data Model and other Scott TESTERS 


SCOTT TESTERS* 


World-standard for testing elastomers 
conformity with ASTM Specifications. 


SCOTT TESTERS, INC. 


P. 0. Box 834 


120 Blackstone St. 


Providence, 


The latest method testing com- 
pression and cutting-resistance 
elastomers and other materials, 
2,000 Ibs. 


Sales Rep. for Ala., Ga., Ky., 
SCOTT TESTERS (Southern), Inc. 


Research and Usage Wood 


this new periodical 
the Austrian Society for Research 
Wood has created representative pub- 
lication. The editor-in-chief Prof. 
Dr. Josef Kisser (University for Soil 
Culture, Vienna). Steady contributors 
the editorial staff are very well 
known specialists. The purpose the 
periodical connecting link be- 
tween research and practice. brings 
original studies from the Austrian Re- 
search Wood Institute; 
tions from prominent experts from here 
and short communications 
about new results the field chemical 
and mechanical technology wood; 
wood documentation with title bibli- 
ography important publications 
the professional field here and abroad, 
compiled the documentation office 
the Austrian Society for Research 
Wood; and newspaper articles and con- 
tinucus information about new stand- 
ards the field wood. 

Six issues, published Georg 
Fromme, Vienna-Munich, will appear 
schilling, 11.50. 


SCOTT TESTER* 
MODEL 
Modulus 

Compression-cutting 


conformance with ASTM, 
GOVT. and ISO Specifications 


*Trademark 


*Registered Trademark 


Sales Rep. for Canada, 

Ve. ROSS WHITEHEAD & CO. LTD. 
1475 Mountain St. 

Montreal, Quebec 

100 Dixie Plaza 

Port Credit, Ontario 


Representatives in Foreign Countries 
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Federal Government Standards Index Changes 


General Services Administration the Fed- 
eral Supply Service charged with the responsibility for es- 
tablishing specifications used the Federal Government 
for procurement materials and supplies. 
annual Index Initiation Federal Specifications Projects, 
March and monthly supplements. 

The items listed below appeared Supplements Nos. and 
for the months August and September 1957. 


INITIATIONS: 


Type of 


Title 
Cleaning Compound, Syn- 


thetic Detergent (Non 
Abrasive) 
Cloth, Cotton, Corduroy 
Cloth, Cotton, Duck, 
Bleached 
Compound; Cleaning Soap- 
Abrasive Type (For 


Painted Surfaces) 

Film, Photographic, Black 
and White; General 
Specification For 

Leather, Cattlehide (In- 
sole) 

Leather, Cattlehide, Veg- 
Tanned, and Soles, 
Leather 

Lumber and Timber, Soft- 
wood 

Molding Plastic, (Poly- 
(viny! Chloride), Rigid; 
Rods and Tubes 

Perchloroethylene 
chloroethylene, 
nical Grade 

Rope, Yarn 
Hemp 

Soap and Soap-Products 


(Tetra- 
Tech- 


and Twine, 


(Including Synthetic 
Detergents); Sampling 
and Testing 
Soap, Grit (Hand, Paste 
and Powder) 
Soap, Toilet, Liquid and 
Paste 
Soap, Laundry (Chip) 
Tolerances for Copper 
and Copper Alloy Mill 
Products 


Action 


New 
Rev. 


New 


Rev. 


Rev. 


Am. 1 
Chg. Notice 1 Federal 


Am. 1 


Rev. 
Rev. 
Rev. 


New 


Symbol or FSC FSSC 

Number Code Class 
Federal Standa-d 
CCC-C-591a 8305 83 
CCC-C-442 8305 83 
P-C-565 7930 51 
L-F-330 6750 18 
KK-L-159 8330 83 
KK-L-165 8330 83 
MN-L-0075le 5510 
L-M-540 $330 
0-P-19la £810 
T-R-675 4020 40 


P-§-577 8520 
Int. Fed. Standard No. 
P-S-580 & 7930 
P-§-00580 

(GSA-FSS) 


Federal Standard 


TITLE AND SYMBOL CHANGES: 


Standard No. 


The GSA issues 


Assigned 
Agency & 
Preparing 
Activity 


A-FSS 


GS 
DOD-Army-QMC 


DOD-Army-QMC 
GSA-FSS 


DOD-USAF 


COM-NBS 


COM-NBS 


GSA-FSS 


DOD-Navy-Ships 


DOD-Navy-Ships 


COM-NBS 


GSA-FSS 
GSA-FSS 


BOD-Army-Ord. 


Type Former Title 
Title Action Number 
Cloth, Cotton, Bunting, Mer- New CCC-C-439a & Bunting; Cotton, Mercer- 
cerized CCC-C-00439 ized, 
(GSA-FSS) 
Cloth, Cotton, Cheesecloth, New CCC-C-1440 Cheesecloth, Bleached 
Bleached and Unbleached and Unbleached CCC-C- 
Sodium Borate Decahydrate, Rev. SS-S-00535 $S-B-611, Borax (Sodium 
Technical (Borax) Borate) 
PROMULGATIONS: 
Symbol or 
Title Type of Action Number 
Aluminum Alloy 1100 (2S); Plate and Sheet 
(Superseding Fed. Spec. QQ-A-561b) Rev. QQ-A-561c 
Aluminum Alloy Sand Castings (Superseding 
QQ-A-601a) Rev. QQ-A-601b 
Anodes, Cadmium (Superseding QQ-C-61) New QQ-A-671 
Bags; Textile, Shipping, Burlap, and Water- 
proof Laminated (Superseding IFS PPP-B-0035 
(COM-BDSA) New PPP-B-35 
Brass; Castings, Leaded Yellow (Superseding 
Fed. Spec. QQ-B-621a) Rev. QQ-B-621b 
Cable, Power, Electrical (Armored Including 
Lead-Covered Types and Armored Cord) 
(Superseding IFS J-C-007\b (GSA-FSS) and FS 
Rev. 
Calking Cotton New T-C-30 
Copper-Beryllium Alloy Strip Am. 2 QQ-C-533 
Copper-Nickel-Zinc-Alloy Plate, Sheet, Strip, 
and Rolled Bar Am. 1 QQ-C-585 
Ethyl Acetate, Technical, Organic Coatings 
Use (Superseding Fed. Spec. TT-E-751) Rev. TT-E-75la 
Hose, Rubber, Water (Yarn-Reinforced) (Super- 
Hose, Water, Wrapped Am. 1 22-H-611a 


100 


Magnesium Alloy, Sand Castings (Superseding 
FS QQ-M-56) 

Molding Plastic, Cellulose Acetate (Supersed- 
ing FS L-P-344) 

Pigments-in-Oil, Tinting Color 


Pipe Fittings, Cast Iron, Screwed 125 and 
250 Pound 
Pipe, Steel (Seamless and Welded (For Or- 


dinary Use)) (Superseding Fed. Spec. WW-P- 
406) 

Rods, Welding, Aluminum and Aluminum Alloys 

Sacks, Shipping, Paper, Reinforced (Supersed- 
ing IFS PPP-S-0050 (GSA-FSS) 

Soap, Grit (Hand, Paste and Powder) 

Soap, Toilet, Powdered, for Use in Dispensers 
(Superseding Int. Fed. Spec. P-S-00626d 
(GSA-FSS) and Fed. Spec. P-S-626c 

Sodium Chloride, Technical, for Water Soften 
ing Units (Superseding Int. Fed. Spec. SS-S- 
0026a (GSA-FSS) and Fed. Spec. SS-S-26) 

Stee! Bars and Forgings, Graphitic 

Steel Bar, Reinforcing (For) Concrete (Super- 
seding Fed. Spec. QQ-B-71a) 

Wax, Carnauba (Superseding IFS JJJ-W-00141a 
(GSA-FSS and FS JJJ-W-141) 

Zinc; Sheet and Strip (Superseding Fed. Spec. 
QQ-2-301a) 


Title 


Boxes, Wood, Nailed and Lock-Corner 

Brass, Leaded and Non-Leaded; Plate, 
Bar, Sheet and Strip 

Bronze, Manganese and Aluminum-Manganese, 
Castings 

Cadmium; Anodes 

Cleaning Compound, Soap Abrasive, Paste, For 
Painted Surfaces 

Cable, Power, Electrical (Armored Including 
Lead-Covered Types and Armored Cord) 

Copper-Nickel-Zinc-Alloy Plate, Sheet, Strip, 
and Rolled Bar 

Glassware; Methods for Sampling and Testing 

Glassware, Laboratory; Methods for Sampling 
and Testing 

Hose, Rubher, Water (Yarn-Reinforced) 

Hose, Water, Wrapped 

Hydrometers, Graduated Scale (For 
Laboratory Use) 

Molding Plastic, Cellulose Acetate 

Molding Plastic, Polystyrene 

Molding Plastic, Polystyrene, Modified 

Pigments-in-Oil, Tinting Color 

Plastics; Cellulose Acetate, Molded 

Soap, Grit (Hand, Paste and Powder) 

Soap, Laundry, Bar 

Tube, Magnesium-Alloy, Extruded 

Union, Pipe, Steel or Malleable Iron, Threaded 
Pipe Connection, 250 psi WSP; 500 p.s.i. 
WOG (Cold, Nonshock) 

Wax, Carnauba 


Rolled 


General 


Title 
Glassware; Methods for Sampling and Testing 


New 
Am. 3 


INTERIM FEDERAL SPECIFICATIONS ISSUED: 


Type of 
Title Action 
Concrete, Ready-Mixed New 
Detergent (Synthetic) Built, High and Low 
Sudsing Am. 1 
Film, Radiographic, Industrial and Medical New 
Lumber and Timber, Softwood Rev. 
Molding Plastic, Poly(Viny! Chloride), Rigid New 
Molybdate Orange, Ory, Paint Pigment New 
Soap, Laundry, Chip New 
Soap, Toilet, Liquid and Paste New 
Thread, Cotton New 
Webbing and Braid, Textile, Elastic New 
Zinc-Dust (Metallic-Zinc-Powder): Dry (Paint 
Pigment) New 
Zinc-Yellow (Zinc Chromate): Dry (Paint 
Pigment) New 
CANCELLATION: 
Symbol or 
Title Number 
Aluminum and Aluminum Alloy Wrought Prod- 
ucts Tolerances For QQ-A-245 
Bars; Reinforcement, (For) Concrete QQ-B-71a 


Type of 
Action 


Am. 1 
Rev. 


Rev. 
Canc. 


New 


Rev. 
Am. 1 


New 


Canc. 
Rev. 
Am. 


New 
New 
New 
New 
Am. 2 
Canc. 
Am. 1 
Rev. 
Rev. 
Rev. 


Rev. 


New 


FEDERAL STANDARDS PROMULGATED: 


QQ-M-56a 


L-M-505 


PPP-S-50a 
P-S-577 


P-S-626e 


QQ-S-628 


QQ-S-632 
JJJ-W-141b 


QQ-2-301b 


Symbol or 

Number 
SS-C-00618 
P-D-00245 
W-F-00350 
MN-L-0075le 
L-M-00530 
TT-M-00570 
P-S-00580 
Int-Fed. Std. 0013a 
V-T-00276c 
JJ-W-00155 


TT-2-00291a 


TT-2-00415a 


Reason for 
Cancellation 
Superseded by Fed. 
Std. No. 245 
Superseded by Fed. 
Spec. QQ-S-632 


SPECIFICATIONS AND STANDARDS APPROVED FOR 


Symbols 
or Numbers 


PPP-B-621 
QQ-B-613a 


QQ-B-726d 
QQ-C-61 


P-C-442 


Q-C-585 
Fed. Std. No. 626 


DD-G-626a 


GG-H-925 
L-M-505 
L-M-520 
L-M-525 
L-P-344 


Fed. Test Method 
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Rev. 
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Am. 1 a 
Rev. : 
Rev. 
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The proof matter simple arithmetic. For example, 


for little $666.95 often the cost single METALLURGICAL POLARIZING 
microscope alone you may purchase four UNITRON 
STEREOSCOPIC 


microscopes and photomicrography set. Shown here 
selection the many UNITRON models available. 


PHASE 


UNITRON POLARIZING Model MPS 


For studying optical properties specimens. Triple-lens, 
focusable condenser with swing-out top elements 
diaphragm. Bertrand lens for examination interference 
figures. Two compensation plates. Revolving graduated stage. 
Coarse and fine focusing. Centerable, strain-free objectives, 
4X, 10X, 40X. Eyepieces, micrometer and cross-hair 15X. 


UNITRON METALLURGICAL Models MMU, MMA 


for metals and opaque specimens and also transparent 
specimens under both ordinary and polarized light. Vertical, 
oblique and transmitted illumination. Transformer housed 
microscope base. Focusable stage, polarizing apparatus and 
filters. Objectives: 5X, 10X, 40X, 100X. Eyepieces: P5X, 
P10X, K15X. 


UNITRON PHASE CONTRAST Models MPE, MPEA 


MPE: Indispensable for the study living cells and other 
highly transparent material. Continuous transition from phase 
bright-field microscopy condenser height. 
Choice contrasts. Mechanical stage. Three phase 
objectives: Eyepieces: 5X, 10X, 


MPEA: simplified version MPE, 600X. 


UNITRON PHOTOMICROGRAPHY SET ACA 
Duplicates the performance costly apparatus. Mounting 
brackets adjust accommodate your present camera (35 mm., 
No. 120, No. 127, etc.). Viewing telescope permits all 
ments made while camera place and allows 


continuous observation the specimen, even during time 
exposures. 


UNITRON STEREOSCOPIC Models MSH, MSL 


MSH: for inspection, dissecting and other applications re- 
quiring wide-field, 3-D view with great depth focus. 
Inclined binocular head with distance and diopter adjustments. 
Revolving nosepiece. Choice objectives among 1X, 2X, 
3X, 6X. Eyepieces: 8X, 12X, 15X. Models with both high and 
low stands. 


MSL: single-magnification stereo with vertical binoculars. 


and re-ordered Microscopes. There must 


FREE DAY TRIAL 


Herverd University Nat'l Bureau of Stonderds Memwermty of Chicago 
on any UNITRON MICROSCOPE . . . & Ce. Chemical 
. of Agriculture . dw Pent an amble 

Let the instrument prove its you your University Plate Glass 
own laboratory, before you decide purchase. Corp. General Electric Co. Electric 

U. $. Army Chemical Co. 

U. 5. Nevy MALT. Brown University 

Calumisle University Yale — i Arthur D. Little Co. 

a 


THIS COMPLETE CATALOG 
UNITRON MICROSCOPES 
YOURS FOR THE ASKING 


This colorful catalog gives complete 
specifications the many UNITRON 


UNITED SCIENTIFIC 
204- BOSTON MASSACHUSETTS 


Please send me your complete ro on UNITRON Microscopes. 


Name 
Title and Company. 


models available. Send for your free City 
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WHATMAN 
CHROMATOGRAPHY TRIAL PACKAGE 


CONTAINING SHEETS CHROMATOGRAPHY PAPER 


Consisting two sheets the 
following WHATMAN 
DOUBLE THICKNESS—40—41-H—42— 
44—50—52—54 


THE WHEELER TESTING 
VIBRATOR 


leader its variable speed control 
this machine makes testing 
many sizes and kinds material. For more 
information concerning this versatile machine 
write: 


All these grades regularly available 100 sheet packages 


For the laboratory just starting chromatography 


for the laboratory making wide variety chroma- 
WHEELER COMPANY, INC. 
2408 HARRISON STREET, TOPEKA, KANSAS 
PHONE 3-6284 


Ask for our rental proposition. 


tographic separations this special package indis- 
pensable. 


Here are sixteen different grades Whatman 
chromatography paper, two standard 18% 
inch sheets each grade, packed container that 


will keep all the paper clean until ready for use. 
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For trial separations strips can cut from grades 


MEASURE LINEAR 
DIMENSIONAL CHANGES 


varying flow rate, trial separations run these strips, 


and the final selection paper grade based these 


Instrument shown measures speci- 
results. 


mens 2’ to 12” long. Total range 
0.040’’, reading to 0.00001’. Has 
relay lenses for 8’ working distance. 
Adjustment in 3 axes. Mounted on 
lathe bed type ways for use with 
multiple specimen setups. Write 
for details. 


All the papers this package have been specially 
selected for chromatography the technical depart- 
ment the mill, and these sheets represent the same 


high quality you will get the regular hundred sheet 
packages. 


For help with 
your precision 
Measuring 


problems, call 
Gaertner experience 


Your measuring problems may very well nicely 
solved with optical instrumentation. Gaertner Scientific 
Corporation can probably recommend standard 
modified instrument meet your particular needs. 
necessary, are fully equipped design and build 
special instrumentation. 


Visit our 
American Institute Physics Exhibit 
Hotel New Yorker, Jan. 29-Feb. 


The Gaertner Corporation 
1215 Wrightwood Ave., Chicago 14, Telephone: BUckingham 1-5335 


Your dealer has this package stock $7.35, and 
you would like leaflet describing this special 
package more thoroughly write to: 


Reeve ANGEL Co. INc. 


Duane 


St. New York 
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With the addition new Kimble 
KIMAX “hard glass" its famous 
family laboratory ware, your 
Kimble dealer can now greater 
service you than ever before. 


BIGGER SAVINGS! Because Kimble now give you expert, on-the-spot advice and assistance 
vides complete source laboratory glassware, laboratory glassware problems. Kimble dealers 
Kimble dealer can now save you money making serve your needs quickly and efficiently because they 
easier qualify for maximum quantity discounts. maintain large stocks Kimble borosilicate and lime 


GREATER CONVENIENCE! one glassware their warehouse all times. 
catalog does all! Between the covers Kimble’s 
new catalog you'll find your glassware needs just “hard glass” and lime laboratory glassware, contact 


one order form fill out instead two three! your Kimble dealer now, write Kimble Glass Com- 
PROMPT, EFFICIENT subsidiary Owens-Illinois, Department 

Kimble dealers have trained representatives who will Toledo Ohio. 


For complete information about Kimble’s KIMAX 


KIMBLE LABORATORY GLASSWARE s-ILLINOIS 


PRODUCT GENERAL OFFICES TOLEDO OHIO 


FOR FURTHER INFORMATION CIRCLE 752 READER SERVICE CARD PAGE 105 
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NAEF SAMPLE 
CUTTING PRESS 


for Improved 


Accuracy, Lower 


Cost Preparing 
Test Specimens for 
the Textile, Paper, 


Leather, Rubber 
and Plastic 


Presses available from stock. 


Dies ASTM 


specifications. 


Meets D624-54; D412-51T; D39-49; D1175-55T; D1375- 


SMS INSTRUMENT COMPANY 
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interested joining the American 
Society for Testing Materials. Please send 
the necessary information and application 


form. 


Name..... 


ewe 


eee 


extended all who are concerned with materials participate 


ASTM. Membership the most feasible way keeping close 


touch with the work. 


‘OR over fifty years ASTM, known throughout the world, has 
been concentrating its work the field materials. The intensive acti- 
vities have been channeled into two fields: (1) the standardization speci- 


fications and methods testing, and (2) research. 


During this time thousands America’s leading engineers 
nologists have contributed the work. Over 2400 widely used specifications 
and methods testing materials have been issued. Hundreds technical 


books, pamphlets and reports involving thousands pages have been 
published. 


The respect accorded the Society authoritative source information 
the properties and tests materials, and the universal use its speci- 
fications and tests and its technical publications, testify the regard and 


esteem which ASTM held those industry and government con- 


cerned with mater 


addition the fields where work constantly under way 
keep standards date and develop new information—for example 
steel, cement, paints, petroleum products, copper and copper alloys, etc 
ASTM constantly expanding and augmeuting its work. New technical 
groups are working intensively such relatively new fields adhesives 
plastics, simulated service testing, sandwich constructions, electronics and 
many others. 


national technical society over 9000 members, ASTM includes its 


personnel the nation’s leading materials its publications, with 


world-wide distribution, are recognized most authoritative; the ASTM 
specifications and tests have established the acceptable quality billions 
dollars worth materials. Its research work—on which hundreds thou- 
sands dollars have been spent-—has influenced immeasurably the efficient 
use all kinds products. The basis for all ASTM work will continue 
the maximum possible service those the materials field. 
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aboratory Accuracy 


Type 1605-A Impedance Comparator Range Internal-Test Frequencies 
100, 1000, 10,000 and 100,000 cps. 


manual balancing. Phase-angle and impedance-magnitude 

differences between the unknown and standard impedance are Inductance: 10,000 
read directly from two meters. Direct-Reading Meter Ranges 

Impedance-Magnitude Differences: 
impedance bridge for dynamic measurement impedance full scale. 

changes caused varying environmental conditions. .01, 0.1 radians full scale. 
Can readily incorporated into automatic-sorting equipment. scale (.01% over-all accuracy 
0.3% impedance magnitude range). 
$790 


manufacturers vitreous enamel 


dielectric capacitors, have taken full advantage the Impedance 
Comparator’s versatility: 


The Impedance Comparator’s 
ability perform dynamic measurements without instrument 
ments allows considerable convenience development. 
test cabinet containing heating lamp and are measured for 
changes dissipation factor and capacitance with temperature. The con- 
tinuous measuring feature the bridge eliminates any need for thermo- 

static heat control; the operator simply records thermocouple temperature 
and Comparator readings obtain accurate plot conditions. 


statistical sampling capac- 
itors from each production lot subjected accelerated life 
tests 130°C and 150% rated for 250 hours. These 
life-test measurements for dissipation and capacitance 
give information dielectric quality. Pre-production sam- 
ples are also measured determine mean and extreme ca- 
pacity values that the distribution each production lot 
known. Accurate data from the Impedance Comparator make 


Type 722 Precision Ca- 
pacitor, converted for guarded operation, used standard. 
Easy and rapid testing provided the balancing 
feature the Impedance Comparator permits 
perform 100 per cent check production lots without sig- 
nificant increases labor costs. 


All G-R Products 
are now covered by a 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38 ] ) 
8055 13th St. Silver Spring, Md. WASHINGTON, 1150 York Road, Abington, Pa. PHILADELPHIA 
1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO 6605 W. North Ave., Oak Park, Ill. CHICAGO ™ . 


in CANADA: 99 Floral Parkway, TORONTO 15 
FOR FURTHER INFORMATION CIRCLE 755 ON READER SERVICE CARD PAGE 105 


wan 
ty 
bag 


4 


Using new Olsen counterbalanced extensometers coupled with 
the accurate stress-strain curves can now produced 
even for such low tensile specimens films, foils, fine wire, 
rubber, etc. 

The Olsen stress-strain method the reliable, proven way obtain 
fundamental engineering data for practically all materials. Strain de- 
terminations are made with extensometer which measures actual 
strain between gauge points the specimen itself. Therefore, the 

inaccuracies methods using assumed strain, based the distance 
between grips, are eliminated. These new Olsen extensometers are 
counterbalanced that virtually weight imposed the specimen. 
This fact opens the way universally accepted standards for evaluating 
low tensile materials. 


special report this Olsen testing method has just been published. 
invite you write for copy Tinius Talks, Vol. No. today. 


This 12,000 capacity 

provides positive test- 
ing speeds and un- 

limited stroke plus 
all the flexibility 
Recorder. 
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Accurate stress-strain curves plastic 
films, shown, are matter simple 
routine with the Olsen 


TESTING MACHINE COMPANY and Balancing 


2020 EASTON ROAD WILLOW GROVE, PA. Machines 
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